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A Maid in Distress 
HELP! HELP! A maiden in distress! Help! 
Picture the brave knights of old rallying at this ery. 
How they would have rushed for their lances and cast 
iron overcoats and clattered away on their steeds to her 
rescue! How, indeed! 
But, alas, all King Arthur’s knights would have been 
powerless to help this maid, for it is not a dragon, nor a © 


cruel giant, nor a sorcerer she is beset with, but commu- 
tator trouble. And commutator trouble is far more 


. formidable to a knight than all the dragons and giants 


and sorcerers of ‘old put together. Imagine the invin- 
cible Sir Lancelot rushing in and sticking his spear into 
the snappy end of a 600-v. generator. Imagine his 
consternation when this docile object spat molten copper 
back at him—the scene is too sad to contemplate. 

But, to get back to our maiden. Why is this wistful 
young lady so concerned about a commutator? What 
can a mere commutator matter in her young life? Mat- 
ter enough! This young lady owns this generator and 
when it is out of commission the lights in her Studio 
are out. She is one of Hollywood’s famous movie stars 
and is shown here in the power plant at her studio. But, 
really, to be perfectly frank, we don’t know whether 
it is a burnt commutator that makes her look so sad or 
not; perhaps it is due to an affaire d’amour and she has 
come into the power plant to seek solace in the contem- 
plation of engineering wonders. 

At any rate, electric power, particularly for lighting, 
is important in the moving picture industry and while 
nothing further is mentioned about this young lady, 
there is an article on the subject on page 309. 
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oF-RivEr PLants Durinac Low WATER. 


T CHEROKEE BLUFFS, on the Tallapoosa 
A River, about 42 mi. northeast of Montgomery, 











Alabama, the Alabama Power Co. has just 
completed the construction of the Martin Dam 
project. This development is a storage project, 
as distinguished from the run-of-river plants which the 
company has already built at Lock 12 and Mitchell Dam 
on the Coosa River, and the Lock 18 development now 
under construction. After exhaustive studies of load 
conditions in territory served by the company, and tak- 
ing into consideration all steam reserve and hydro plants 
on the system, it was shown that this storage plant will 
best meet the demand for power during the low water 
seasons. Martin Dam developed for a maximum head 
of 150 ft., creates one of the largest artificial reservoirs 


























*Assistant Designing Engineer, Alabama Power Co. 
tEngineer in Charge of Electrical Design, Alabama Power Co. 
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FIG. 1. THREE 45,000-HP. HYDRAULIC TURBINES DRIVE 
37,500-KV.A. GENERATORS; SPACE IS LEFT FOR A FOURTH 
SIMILAR UNIT 


Martin Dam Aids Control of Alabama System 


New Hypro PLant oF ALABAMA Power Co. ON TALLAPOOSA: RIVER, WITH INITIAL 
INSTALLATION OF 135,000 Hr. Forms Storace Progect to Aip STEAM AND Run- 


~~ o 


By F. E. Haute* anp R. R. Stoneft 


in the world, storing about 71,000,000,000 ecu. ft. of 
water, 60,000,000,000 eu. ft. of which are available for 
power purposes in the upper 60 ft. of the reservoir. The 
impounded lake covers nearly 40,000 acres with a shore 
line of 700 mi. The available storage under normal 
operating conditions will provide a regulated river flow 
of 3260 cu. ft. a second if operated as an independent 
plant. The low water flow of the Tallapoosa River at 
this point is as low as 500 sec.-ft.. This storage will 
materially aid navigation conditions in the Alabama 
River, the larger river into which the Tallapoosa flows. 
The initial installation consists of three 45,000-hp. units, 
with provision for a fourth unit. 


FunctTION OF MartTIN DAM IN THE SYSTEM 


The primary purpose of the Martin Dam project is 
to save steam plant running during low water season 
when it is proposed to draw the reservoir down not to 
exceed 60 ft. The generating capacity for initial in- 
stallation is 135,000 hp. at full head reduced to 60,000 
hp. at maximum drawdown. During the high water 
season in the late winter and early spring months, the 
Martin reservoir will be allowed to fill while the run- 
of-river plants on the Coosa River are carrying the 
hydro plant load. In addition, this plant will be called 
upon to operate in peaks of load curves during the 
filling period, when relatively large kilowatt capacity 
ean be supplied with a small amount of water. The 
company owns two other plants immediately below Mar- 
tin Dam, known as Upper and Lower Tallassee. These 
plants will be reconstructed in the near future so as to 
utilize more fully the full fall of the Tallapoosa River 
and the regulated flow made. possible by the storage at 
Martin Dam. 

Careful subsurface investigations were carried on to 
determine the rock foundation, both in river-bed and 
on either abutment. A total of 28 diamond drill holes 
were sunk in the dam site. The predominating rock 
structure supporting the dam is of silicified schist for- 
mation of varying composition, including pockets of 
quartzite. Results of the diamond drilling, as well as 
the reports of eminent geologists, give every reason 
to believe that the foundation material is suited to sup- 
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port the dam and power house structures. To reduce to 
a minimum any possibility of rock erosion below the 
main spillway section, an auxiliary dam was constructed 
to form a water cushion and dissipate the energy of 
water falling a height of 150 ft. over the spillway, as 
will be described later in this article. 

Referring to Fig. 2 and to the headpiece, the project 
consists of the following major divisions: power house, 
headworks, spillway and retaining sections of dam, earth 
dike on east abutment, auxiliary dam, and substation. 

The power house building is of concrete, brick and 
steel, with roof of Spanish tile. The general plan of 
building is in the form of the letter L, the main build- 
ing housing the generators, while the annex section at 
west end houses the control room, offices, ete. The sub- 
structure and all floors are of reinforced concrete con- 
struction, the main generator floor and passages being 
treated with a floor finish of red Colormix compound 
squared off into 12-in. squares. An elevator is con- 
veniently located at west end of power house. The 
first floor of annex section is the repair floor where 
general repair work can be carried on. This repair 
floor is spanned by the 200-t. power house crane which 
travels the entire length of the generator room. The 
first floor also contains the pump room where all 
auxiliary pumps and air compressors are located. The 
second floor consists of locker rooms, store room and 
load dispatcher’s office. On the third floor is located 
the guest room, battery room and terminal board room. 
The fourth floor includes the entrance lobby, women’s 
rest room, superintendent’s office and control room. 
The roof is of gable design supported on steel roof 
trusses. To prevent condensation on it, gypsum pyrobar 
slabs were placed underneath the tile. 

Design of draft tube was obtained after thorough 
investigation and tests in the company’s laboratory, the 
resulting design being a modified Mitchell Dam type of 
tube. This tube shows high efficiency and presented no 
difficulties in construction. 


HEADWORKS SECTION AND EQUIPMENT 
Constructed between the spillway and west retain- 
ing section, the headworks section contains the steel 
penstocks, head gates, stop logs, trash racks and gate- 
operating mechanism. As is seen from Fig. 3, the ac- 


ENGINEERING 


285 


companying cross section through headworks and power 
house, the headworks section joins the power house 
substructure at an east and west expansion joint, thus 
making each section independent of the other struc- 
turally. With the electrical arrangement as shown, the 
space between power house and headworks was utilized 
to good advantage for bus vaults and transformer yard. 
The headworks section for each generating unit con- 
tains three inlets 24.6 ft. high and 9 ft. wide, converg- 
ing to a common 20-ft. diameter concrete penstock 
which joins a 20-ft. steel penstock. Each penstock open- 
ing is provided with steel penstock gates, designed for 
a maximum head of 96 ft. The gate used is a modified 
wedge gate with sloping seal, supported on fourteen 
wheels of 30-in. diameter with 6-in. face. A bypass 
gate is provided to equalize water pressures to facilitate 
raising of gate. The penstock gates are raised by a 
50-t. gantry crane on headworks deck. In raised posi- 
tion the gates are suspended on a toggle lever latching 
device mounted on deck. The downward speed of the 
gate is retarded by two hydraulic cylinders with orifices 
in the pistons designed as to release enough water to 
allow gate to drop at a speed of one foot a second. 

Trash racks are constructed in sections sliding in 
grooves on nose of headworks piers. Each section is of 
4-in. by 3@-in. steel bars, with 4-in. clear opening. The 
trash racks are fitted with two perforated compressed 
air pipes operating under 125 Ib. pressure. These air 
jets dislodge the trash, causing it to float to the surface. 
In addition, steel stop logs are provided. 

To keep the logs away from the headworks, a trash 
barricade was constructed diagonally across the forebay 
from east end of headworks to the west bank of lake. 
This trash barricade was constructed of air tight oil 
drums with vertical timber baffle, all tied together with 
cable so as to float on the water and form a trash barrier 
about four to five feet deep. 

SPILLWay SECTION—GATES AND OPERATING EQUIPMENT 

The Tallapoosa River at the dam site did not pro- 
vide ample spillway capacity with a straight dam from 
bank to bank without excessive excavation on abut- 
ments. To provide the necessary length to pass the 
river under extreme flood conditions, the spillway sec- 
tion of the dam was arched in plan with radius of up- 
stream face equal to 530 ft. 
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FIG, 2, GENERAL PLAN OF MARTIN DAM PROJECT, SHOWING POWER HOUSE, SPILLWAY, EARTH DIKE, AUXILIARY DAM 
AND SUBSTATION 


















The spillway dam is a gravity section, no arch action 
being considered in the design. Section of dam at 
erest, beginning 8.44 ft. from upstream face is a para- 
bolic section with equation Y* = 32X. Slope of down- 
stream face is 0.85 meeting the pom, which is con- 
structed on radius of 50 ft. 

There are installed twenty steel spillway cohen of 
modified stoney type, for openings 16 ft. high by 30 ft. 
long. Gates are sealed at the bottom by a lead strip 
poured in the groove on the spillway crest immediately 
under the bottom of the gate. The side seals are ob- 
tained by means of 3-in. extra heavy pipe stanching 
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FIG. 3. HEADWORKS SECTION JOINS POWER HOUSE SUBSTRUCTURE AT AN EXPAN- 
THIS SECTION SHOWS RELATIVE POSITIONS OF PRINCIPAL GENERAT- 
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the gate is suspended on latching posts located on the 
spillway deck between gate openings. 


EartH DIKE 

In order to fill a depression in the abutment immedi. 
ately east of the concrete dam, an earth-retaining dike 
was constructed. This dike also furnished an excellent 
roadway for approach to the dam. The upstream slope 
was paved with riprap, and imbedded in the dike was 
a eoncrete core wall joining the end of the concrete 
dam, extending about 200 ft. and carried down to the 
underlying hard schist stratum. In addition to the 
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rods which are free to move into side slots and close the 
opening between end of gate and guide in concrete piers. 
An extra gate is provided to use as a stop log in case 
a spillway gate is to be removed for repair or painting. 
The guides and track are built of structural steel, all 
prefabricated, and set in piers between gate openings, 
each structural unit including guides for opposite sides 
of six-foot piers. This structural basket section also 
acts as reinforcing for the concrete piers. The gates 
and stop logs are lifted by a specially designed gantry 
crane of 40-t. capacity. 

A lifting shackle is provided which is designed to 
travel in gate grooves. This shackle is lowered by the 
crane to point where it engages the lifting lugs attached 
to the spillway gate. When the gate is raised by means 


of a crane to a height where it clears the water surface, 





dike, two concrete ‘retaining walls were constructed on 
the east bank to protect embankment section adjacent to 
dam. 


AUXILIARY Dam Hewes to PrREvENtT Erosion BELOW 
Main Dam 


To protect further the foundation rock below the toe 
of the dam, an auxiliary concrete dam was constructed 
which forms a pool or cushion of water 22.5 ft. deep 
below bays of spillway 1 to 12, inclusive, as shown in 
Figs. 2 and 4. This pool dissipates the energy of the 
falling water below that section of the spillway which 
will be used most often except in extreme flood. The 
auxiliary dam, as constructed, is circular with inside 
radius of 117.71 ft. The top width of the dam is 10 
ft. The. minimum base width is 39 ft., height above 
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paving 22.5 ft., and total length, including transition 
section at junction with dam, 367.7 ft. The entire area 
of rock between auxiliary and main dam has been 
covered with concrete paving. Immediately east of 
auxiliary dam, or below bays 13 to 20, inclusive, of 
spillway, the loose rock was excavated and then paved 
with conerete for 250 ft. below the toe of the dam, 
thus protecting, with the auxiliary dam, the entire 
downstream rock surface for a distance of about 250 ft. 
below the toe of the dam. With this protection can be 
no possible chance of any undermining or erosion of 
rock within the vicinity of the major spillway section. 
CLEARING RESERVOIR 
One of the major problems in connection with the 
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along the shore lines where the larvae were likely to be 
found. 

Initial installation, Fig. 1, consists of three turbines 
with provisions for a fourth. Two were furnished by 
the Allis-Chalmers Manufacturing Co. and one by the 
I. P. Morris division of the William Cramp and Sons 
Ship and Engine Building Co. All are 45,000 hp., 
single runner Francis type, operating under a maximum 
head of 150 ft., and suitable for a 60-ft. drawdown of 
pool. Each scroll case is of steel, 34-in. thick, imbedded 
in concrete. Access to the inside of scroll case is through 
a man-hole connecting to the sump chamber. The out- 
side horizontal dimension across the scroll is 44 ft. 3 in. 
at its largest point. 

















FIG. 4, SPILLWAY AT THE RIGHT WITH AUXILIARY DAM TO MINIMIZE EROSION, POWER HOUSE, AND SUBSTATION ON 
HILLSIDE FORM THREE ITEMS OF INTEREST 


construetion work was the clearing of the reservoir, 
involving some 33,800 acres. All work was carried on 
in co-operation with the state health department. Al) 
timber and brush within the drawdown area, between 
the 430 and 490 contours, was removed or burned. It 
is estimated that 18,000,000 ft. of merchantable timber’ 
was cleared from this area, 80 per cent of which was 
utilized at the dam or sold. The work was done both 
under contract and by company forces. At certain 
times as many as 2000 men were engaged in this work, 
local farm labor being employed as far as possible. As 
water was raised in the lake, about 50 men were em- 
ployed to spray the lake with oil to prevent mosquito 
breeding. In addition, hatcheries were established 
throughout the basin for the purpose of breeding Gam- 
busia or top minnow. As the water was raised in the 
lake. these Gambusia were released and helped to ex- 
terminate the wigglers of the malaria-bearing mosquito 


Guide vanes, of which there are twenty, are actuated 
by oil cylinders from a pressure tank at each turbine, 
125 lb. pressure being maintained by means of a con- 
tinuously running pump taking its suction from the 
discharge tank. All receiver tanks are connected to- 
gether by means of a 6-in. extra heavy header, so that 
pressure can be maintained in any receiver in case of 
failure of one pump or motor. Normal operation, how- 
ever, is on the unit system with each governor receiving 
its oil supply from its own tank. 

Governors are of two types, those furnished by the 
Allis-Chalmers Company being actuated by fly-balls on 
the main shaft, while the I. P. Morris machine is gov- 
erned by fly-balls driven by a motor, power for which 
is taken directly from the generator leads. Governors 
are located in an arch of the ring wall supporting the 
generators. A chase cut in one side of the arch wall, 
handy to the governor, contains the gages and operator’s 
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valve for braking the generator when wicket gates are 
closed. 

Three generating units furnished by the General 
Electric Co. are 37,500-kv.a., 12,000-v., 3-phase, 60- 
eyele, 120-r.p.m. machines with 250-kw., 250-v. exciters, 
direct-connected fo the main generator shaft. These 
exciters are mounted over the thrust bearing and are 
supported by the bearing case. Total weight of the 
rotor, shaft and waterwheel, including water thrust, is 
650,000 lb., and is carried by means of a 60-in. General 
Electric standard spring-supported thrust bearing, hav- 
ing a normal rating of 800,000 lb. The load is trans- 
mitted through a steel hub and eight bracket arms to the 
stator frame. An upper and lower guide bearing take 
care of the lateral motion of the main shaft. 

Lubrication of the thrust bearing is by oil bath, the 
oil being kept cool by circulating water through copper 
pipe coils located in the thrust bearing housing and 
cleaned by circulating a portion of it, together with oil 
from the guide bearings, through a Richardson-Phoenix 
filter. A viscosity pump geared to the main shaft cir- 
culates the oil through the filter, guide bearings and 
oil bath of the thrust bearing. 

Stator coils are insulated with a composite type of 
insulation consisting of part mica and part varnished 
eambric. A number of half-lapped layers of mica in 
the form of tape are applied adjacent to the copper, 
therefore located where the highest temperature exists, 
the varnished cambric being used between the mica and 
the slot lining. Twenty thermocouples and twenty re- 
sistance type temperature coils are imbedded in the slots 
and windings for observing temperature of coils, ther- 


mocouples are located also in the step bearing, guide 
bearings and in the incoming and outgoing air passages. 


110 KY BUS 


= 
Se 
~ 


‘Sa a eae 
c---, 
1 * 
aty-f}-—~* 


oe 


> . 
FF. RELAYS TRIP. MAIN GEN.SW, NEUT SW, FIELD 


ote 


a 


AUTO 
PILOT LIGHT 


| POT. TRANS. #-¢ 110,000/110 v. 
a, 
& 


SYN. REC- 


2 tr — ——-4. 


a 
= 


V.M. REC. 


0.L. RELAY: 


ENGINEERING 


PLANT 
March 1, 1927 


For emergency excitation a spare motor-driven ex- 
citer is provided, which may be connected to any gen- 
erator. This machine and all switching for it are con- 
trolled from the bench board. 

The station is built on the unit plan, each generator 
supplying its own bank of power and station service 
transformers. Paralleling is done on the high tension 
side of the main transformer bank of each unit. The 
12,000-v. leads from the generators are of 1%4-in. by 4-in. 
copper bars supported on 25-kv. insulators and pass 
through the station wall, under the ceiling of the trans- 
former deck, then through outdoor bushings to the ‘gen- 
erator oil switches and to the transformers located on 
the deck between the toe of the dam and the power 
house superstructure. 

TRANSFORMERS AND CONNECTIONS 

High tension transformers consist of three banks, 
each bank containing three single-phase Westinghouse 
transformers. One spare transformer is provided. These 
transformers are each 14,000-kv.a., oil-insulated, water- 
cooled, with Inertaire equipment. The voltage ratio is 
12,000 to 71,200, with tap changing device in the high 
voltage winding. The banks are connected delta on the 
low side and star, with solidly grounded neutral, on the 
high side, the high tension line voltage being nominally 
110,000. 

From the high side of the transformer bank connec- 
tions are made to the 110,000-v. busses through discon- 
necting switches, transformer oil switches‘and selector 
disconnect switches to duplicate high tension busses. 
From the high tension busses two leads of 750,000-c.m. 
cables, supported on steel towers, supply the substation 
located on the hill about 550 ft. away. 

Generator oil switches and disconnecting switches 
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SINGLE LINE DIAGRAM OF ELECTRICAL CONNECTIONS AT MARTIN DAM, SHOWING PROTECTIVE DEVICES AND 


SWITCHING ARRANGEMENTS 
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are listed on the list of equipment. Station service oil 
switches and duplicate busses located on the 370 deck, 
are enclosed in concrete structures. Every effort was 
made to provide a structure which would give a maxi- 
mum amount of protection to the station auxiliaries, the 
more important equipment having duplicate feeders. 
Power is supplied the station service bus from sta- 


short lengths of conduit run straight up to the test 
panels on elevation 435 or, where necessary, to other 
sections of the boards. This terminal room served two 
purposes. First, it allowed the pulling of the contro! 
cable from two ways so that construction work could be 
carried on at several points at once, allowing the work 
of wiring the panels to go ahead without interfering 





HypRAULIC TURBINES AND MECHANICAL EQUIPMENT 


8 45,000-hp. hydraulic turbines for 145-ft. head, speed 
120 r.p.m., complete with governor; one turbine built 
pd I. P. Morris Corp., two by Allis-Chalmers Mfg. 

0. 

1 James Leffel & Co. 100-hp. hydraulic turbine, 145 ft. 
head, 900 r.p.m., for house service. 

3 Cleveland Crane & Engineering Co. cranes. One 50-t. 
gantry with 10-t. auxiliary hoist for headworks gate 
operation; one 40-t. gantry for spillway service; one 
200-t. overhead traveling crane with 20-t. auxiliary 
hoist for power house. 

2 Allis-Chalmers Mfg. Co. 1200-g.p.m., 50-ft. head cen- 
trifugal pumps, direct-connected to 550-v. motors, 
for transformer cooling water. 

2 Allis-Chalmers Mfg. Co. 100-g.p.m., 300-ft. head cen- 
trifugal pumps, direct-connected to 550-v. motors, for 
station service. 

3 Goulds Pumps, Inc., sump pumps, 4-in. discharge, 30-ft. 
head, automatic float control, for wheel pit sumps. 


12 M. H. Treadwell Co. penstock gates with frames 11 
ft. wide, 25 ft. high, weight 20% t. each. 


20 M. H. Treadwell Co. spillway gates and frames, 16 
ft. deep, 30 ft. wide, weight 20 t. each. 


1 De Laval Separator Co. No. 600 portable centrifugal 
oil purifier. 

2 Sullivan Machinery Co. air compressors, each 12 in. 
by 12 in., 337 c.f.m., one automatic and one non- 
automatic, complete with direct-connected synchro- 
nous motors and, one 4 ft. by 8 ft. by 6 ft. steel air 
receiver. 


3 5000-gal. oil tanks, steel. 


GENERATORS AND AUXILIARIES 


3 General Electric Co. main generators, each 37,500-kv.a., 
12,000 v., 3 phase, 60 cycle, 120 r.p.m. complete with 
direct-connected exciters and motor-controlled main 
field rheostats. 

1 General Electric Co. house generator, 100 kv.a., 80 kw. 
at 0.8 p.f., 550 v., 3 phase, 60 cycle, 900 r.p.m. 


1 General Electric Co. spare exciter motor generator set, 
250 kw., 250 v. d.c., driven by 550-v., 3-phase motor. 


1 General Electric Co. battery-charging motor-generator 
set, 15 kw. 


1 The Electric Storage Battery Co., 70-cell lead storage 
battery. 





Principal Equipment in Martin Dam Plant 


SWITCHING AND PROTECTIVE EQUIPMENT 


16 Condit Electrical Mfg. Co. oil circuit breakers: three 
7500-v., 1600-amp., s.p., for generator neutrals; nine 
15,000-v., 600-amp., 3-pole, for 550-v. feeders; four 
7500-v., 1600-amp., 3-pole, for 550-v. bus feeders and 
bus tie. 

14 General Electric Co., 3-pole oil circuit breakers; three 
25,000-v., 3000-amp., for main generator leads; eleven 
132,000-v., 600-amp., for high tension switching. 


PRINCIPAL DISCONNECTING SWITCHES 


9 Electric Power Equipment Corp. 3-pole, 25,000-v., 3000- 
amp., outdoor disconnects, gang manually operated, 
three horizontal, nine 45-deg. 

34 Delta-Star Electric Co. 135,000-v. outdoor disconnects, 
gang manually operated; 26-units, 3-pole, 600-amp., 
5-units, 2 pole, 600-amp.; 3-units, single pole, 400- 
amp. 

6 Electric Power Equipment Corp. 25,000-v., 600-amp., 
motor-operated outdoor disconnects, three 3-pole, 
three single-pole. 

23 Delta-Star Electric Co. 135,000-v., 3-pole outdoor mo- 
tor-operated disconnects for 600 and 800 amp. 


82 Electric Power Equipment Corp. indoor manually- 
operated disconnects; 6 single-pole, 15,000-v., 2400- 
amp.; 8 three-pole, 2500-v., 1500-amp.; 18 three-pole, 
2500-v., 600-amp. 

2 General Electric Co. outdoor dry type lightning ar- 
resters, 132,000-v., 3-phase, 60-cycle. 


TRANSFORMERS AND MISCELLANEOUS 


10 Westinghouse Elec. & Mfg. Co. power transformers, 
each 14,000 kv.a., 110,000 to 12,000 v., single phase, 
oil insulated, water cooled. 

3 Westinghouse Electric & Mfg. Co. auxiliary service 
transformers, each 1000 kv.a., 12,000 to 550 v., 3 
phase, self-cooled. 

2 Main control boards; one 15-section bench; one 19- 
panel vertical; auxiliary boards for watt-hour and 
totalizing meters; and station service; steel op- 
erator’s board. 

1 Warren master clock with three secondary clocks, for 
maintenance of constant average frequency. 

Selsyn indicators for signal system, forebay and tail-race 
water level indicators. 

Outdoor steel switch and bus structures for transformer 
ee switchyard, etc., furnished by American Bridge 

0. 

1 Westinghouse Electric & Mfg. Co. 250-watt carrier 
current communication system, using Wireless Spe- 
cialty Co. coupling condensers. 








tion service transformers, fed through motor-operated 
disconnect switches from the main transformer delta. 
There is provided one three-phase, 1000-kv.a., 12,000 to 
550-v., self-cooled ‘transformer for each unit. 

All conduit for control cables terminates on floor 
elevation 425, which is the floor immediately below the 
control room and is called the terminal room. On this 
floor are located two rows of terminal panels. 

From the terminal board, located at elevation 425, 


with pulling of cables. Second, which is of more im- 
portance, it provided ready means of connecting panel 
to panel and afforded space for making any changes 
in the wiring scheme after the initial installation with- 
out disturbing the wiring on the backs of the panels. 
All control cable together with power cable was manu- 
factured by the Okonite Company to specifications fur- 
nished by the Alabama Power Co. 

The control room, located on elevation 435, contains 
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a control desk of 14 sections on which are mounted the 
control switches, mimic busses and exciter field rheo- 
stats. This desk is backed by a 90-in. vertical panel 
board on which are mounted all relays and indicating 
meters. Control, both for the generating equipment and 
for the high tension outgoing lines from the substation 
on the hill, is accomplished with this board. 

A totalizing board containing eight panels is set at 
right angles with and to the left of the main board. 
This board mounts all the Leeds & Northrup recording 
temperature indicators for generators and transformers 
together with recording watt meters and watt hour 
meters for generators, power transformers and station 
service transformers. Space also is provided for totaliz- 
ing meters, recording voltmeters and Selsyn indicators 
for head-water and tail-water levels. 

At right angles to the main board and on the right 
is the board containing battery control, lighting and 
station service panels, of which there are seven panels 
in all. 

The generators being star wound with all phases 
brought out and the neutral solidly grounded, current 
transformers are inserted in the neutral leads ahead of 
the star connection for differential protection. This 
differential protection extends from the generator neu- 
trals to oil-filled current transformers on the trans- 
former side of the generator oil switches. This arrange- 
ment provides protection against failure of an oil switch 
bushing in addition to the usual protection of generator 
windings and leads. Current’ transformers exterior to 
the bushings of the oil switch were used in order to 
accomplish this. 

General Electric IJ-7 relays were used for generator 
protection. The high tension transformer banks also 
have differential protection, this extending from the 
bushing type current transformers in the 110-kv. oil 
switches to dry type current transformers in the main 
generator leads, giving an overlapping protection for 
both generator and transformer banks. The transformer 
differential relays are General Electric type PQ-6. In- 
asmuch as all oil switches are provided with bypass 
disconnecting switches, should the generator differential 
relays operate while running on the bypass switch, the 
transformer bank oil switch will trip together with the 
generator field and neutral switches. Overload relays 
protect all machines, transformers and feeders. 
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Energy for operating oil switches, governor adjust- 
ing motors and emergency lights is obtained from a 
70-ceell, type F-11 Box, Manchester storage battery. The 
normal operating voltage is 147 v. This high value of 
battery voltage is necessary, due to the distance between 
the power house and the high tension substation. A 
15-kw. motor-driven battery-charging set normally floats 
on the line. 

Signals for machine operation are aaabied from 
the control room to each governor stand by a Selsyn 
signal system which was worked out by the Alabama 
Power Company, and is now built by the General Elec- 
tric Co. as standard equipment. Indication of the water 


levels at headworks and tail-race is also obtained by 


Selsyn indicators actuated by floats. Recording gages 
are provided also, which are mounted on the switch- 
board. Due to the large acreage of impounded waters, 
it was necessary to graduate the scales of these instru- 
ments in feet and tenths of feet. The positions of the 
gate openings of the turbines and of the contact arms 
of the general field rheostats are also indicated on the 
switchboard by Selsyn indicators. 

A load dispatcher’s board is located in thé control 
room, built of light steel angles and 14-in. steel plates. 
A single line diagram of Alabama Power Co. Southern 
Operating Division is painted on these plates. Holes are 
drilled in the plates for all oil switches and disconnect 
switches. Sheets of thin white paper with the switch 
numbers painted thereon are pasted over the openings 
and the whole board is backed up with plate glass sheets . 
corresponding in size with the steel plates. Lights are 
placed at intervals in the interior of the structure and, 
as all sides, top and bottom are inclosed, the switch 
numbers are plainly visible from a distance. A small 
peg over each hole allows a colored celluloid tag to hang 
over the hole which gives a quick indication of the posi- 
tion of the switch. 

A Warren master clock in the control room allows 
the plant frequency to be regulated as an accurate 
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FIG. 7. OIL SWITCHES AND HIGH TENSION TRANSFORMERS 
ARE BETWEEN HEADWORKS SECTION AND POWER HOUSE 
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function of time, thereby causing the secondary clocks 
to indicate time correctly at other points on the system. 
Such frequency regulation also allows the use of War- 
ren motors for driving charts of recording meters. 


SussTaTION Is EssenTIALLY A Hien TENSION SWITCHING 
STATION 
The substation, which is essentially a high tension 
switching station, located 550 ft. from the power house 
on the brow of the hill, is the distributing point for out- 
going lines. <A steel box tower and girder structure is 
used for support of disconnects and high tension busses. 
In this structure, parts of which are shown in Fig. 6, 
are eight feeder bays, two bus tie bays, one bus section 
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sets of these condensers form the coupling with the out- 
side phase cables of the 110-kv. busses. Connection with 
either of the high tension busses is made by means of 
S. & C. Co. fuses and motor-operated disconnect 
switches. All carrier current equipment, except the 
couplings, is housed in a brick building located adjacent 
to the high tension switchyard. 

The engineering department of the Alabama Power 
Co. made the studies and detail designs for all struc- 
tures of the Martin Dam project. The design work was 
done under the supervision of O. G. Thurlow, vice 
president and chief engineer; J. A. Sirnit, designing 
engineer; F. E. Hale, assistant designing engineer; R. 
R. Stone, in charge of electrical design; and S. H. 











FIG. 8. UPSTREAM SIDE OF SPILLWAY AND HEADWORKS SECTION SHOWING CRANES FOR HANDLING GATES 


bay and two bays which are used for the tie lines from 
the power house feeding the substation. Each of the oil 
switches in the substation is General Electric Co. type 
K.0.-39, 132-kv., 600 or 800-amp. capacity, and is pro- 
vided with a set of gang-operated switches on either 
side of the breaker. A bypass disconnect over each 
breaker is also provided. The switch groups are in 
turn connected through motor-operated disconnecting 
selector switches to each of the duplicate busses. 

The two main busses are of 750,000-c.m. stranded 
copper cable strained on each end and with suspension 
insulators at each intermediate tower. Nine insulator 
dises are used at the strains and eight on the suspension 
strings. 

For connections to switches and breakers 1-in. stand- 
ard and 1-in. extra heavy copper tubing was used 
throughout, Burndy type connectors being utilized. 

Control connections between substation equipment 
and control board in the power plant is by means of a 
duct line consisting of 120 conduits laid in conerete up 
the hillside. 


COMMUNICATION SYSTEM 


The plant is equipped with a full complement of 
communication equipment, including a local telephone 
system, with an eighty-line switchboard and 51 local 
telephones, 5 long distance wired lines, and one con- 
denser-coupled, high-powered carrier current telephone 
for long distance communication. 

For carrier current telephony a Westinghouse 250-w. 
equipment is used, coupled to the high tension lines by 
means of a set of condensers. The condensers used are 
10 Wireless Specialty Apparatus Co. Model UC-2310, 
22,000-v., 0.003-m.fd. capacity units arranged in two 
stacks of five units in series, the stacks being supported 
on poreelain insulators and connected in parallel. Two 


Woodard, consulting engineer. Construction work is 
under the supervision of A. C. Polk, construction man- 
ager and vice president of the Dixie Construction Co. 
C. C. Davis is superintendent of construction, and L. G. 
Warren, assistant superintendent in charge of engi- 
neering. 


ELEcTRIC LIGHT has conquered darkness wherever 
man can normally live. Night flying is made practicable 
by the use of beams of artificial light. Underground 
operations of all kinds have long been carried on by 
artificial light. Least has been done with light at appre- 
ciable depths below water. Perhaps this is due partly 
to the increased difficulties which immersion in water 
presents. ; 

In recent years several applications of electric light- 
ing have been made in salvaging operations which show 
such lighting to be feasible. The most recent of these 
was in connection with the exploration of the submarine 
8-51 before it was raised to the surface. Great pres- 
sures of water and the deleterious effects of salt water 
are the chief difficulties; however, these have been suc- 
cessfully overcome by strong metal and glass housings 
and special precautions in regard to insulation. There 
appear to be many possibilities of under-water illumina- 
tion, besides salvaging and scientific studies of the sea 
bottom by means of artificial light and photography. 
Lighting of the bottom of bathing areas in the interest 
of safety and the finding of the bodies of drowned per- 
sons would seem to be feasible. Artificial lighting has 
conquered many difficulties, and underwater lighting 
will some day be commonplace. 


BoILER TUBE cleaners, when not in use, should be kept 
immersed in a bath of distillate or kerosene. 
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Power Applications in Various Industries 


Mipwest Power CONFERENCE Discusses INDUSTRIAL PoWER PHASES AT 
Its Meeting HELD IN THE CuHIcAGoO CoLISEUM ON Fersruary 15 To 18 


NDUSTRIAL power plant development and the use 
of power in steel, paper, and cement mills and in 
the food and packing industries was discussed at the 
meetings of the Midwest Power Conference. Abstracts 
of some of the papers read at that time are given below. 


THB PropucTION AND USE OF POWER 
Speaking on the above subject, C. H. Kane, Manager, 
Construction Department, Swift & Co., said, applica- 
tions of power in the packing industry follow the de- 
velopment from crude to present advance methods of 

















FIG. 1, EXHAUST STEAM TURBO-GENERATOR WITH A CAPACITY 
OF 35900 KW., FUNCTIONING. WHEN SUPPLY OF EXHAUST 
STEAM EXCEEDS MANUFACTURING REQUIREMENTS 


power production. In a few cases steam turbines have 
found their way into the power production, but gen- 
erally speaking the character of the operations and the 
lack of a sufficient supply of condensing water elimi- 
nated the turbine as an important factor. The meat 
packing industry requires great quantities of both cold 
and hot water. The heating of this water, as well as 
the heating of buildings and a large part of the proc- 
essing, may be done by low pressure steam, thus making 
possible the use of the exhaust steam from a great many 
of the pumps and prime movers. 

In the case of compound condensing engines, to re- 
turn the condensate to our boilers would mean to sup- 
plant the present barometric condenser with the surface 
type, which is hardly feasible in view of ‘the lack of a 
suitable supply of condensing water, the packing in- 
dustry depending almost entirely upon cooling water 
by circulating over cooling towers. 

When exhaust steam is used, good thermal efficiencies 
are obtained where the demand for the steam can be 
properly balanced with the supply. Because of the low 
pressure, however, this usage is limited. Much thought 
and time has been given to the possibilities of generat- 
ing higher steam pressures for the operation of power 
driven units, refrigerating machines, pumps, etc., with 





the idea of exhausting at pressures up to 150 lb. Such 
a system, however, is confronted with the great difficulty 
of bringing the requirements of processing and heating, 
which occurs about 8 hr. per day, in balance with the 
refrigerating machines, pumps and portions of the 
manufacturing load that are required over the 24 hr. 
day. Overhead and fixed investments are greatly in- 
creased with such a system, but where the packing plant 
is so located that it must look forward to the economical 
production of its own steam and power, such a plan has 
encouraging possibilities. 


CENTRAL STATION SERVICE FAVORABLE 
Comparing this method of operating with the plan 
of generating lower steam pressures for our processing 
and the purchase of central station service for our 
power requirements, where modern central station serv- 
ice and schedules are available, we find the balance in 


Aq 





FIG, 2. STANDARD MEDIUM SPEED REFRIGERATING MACHINE 

DIRECT DRIVEN BY SYNCHRONOUS MOTOR MOUNTED ON THE 

SHAFT. FLYWHEEL IS ENTIRELY ELIMINATED. FLYWHEEL 

EFFECT IS PROVIDED BY ROTOR OF MOTOR. SPACE REQUIRED 

ONLY 588 sq. FT. OF FLOOR SPACE. CAPACITY, 400 To 500 7. 
REFRIGERATION 


favor of using the central station service. Electrifica- 
tion of our present refrigerating machines will be 
greatly encouraged with the development by electrical 
manufacturers of slow speed synchronous motors, within 
reasonable investment cost, of from 500 hp. to 1200 hp. 
in size, and operating at a speed of about 60 r.p.m. 

We have installed, in late years, a number of medium 
speed refrigerating machines, developing from 400 to 
500 t. of refrigeration direct connected to synchronous 
motors, and in one of our plants we have removed the 
flywheel of a steam driven refrigerating unit and in- 
stalled a synchronous motor on the shaft in its place. 
By dropping the connecting rod and the valve gear rod 
on the cross-compound engine, we operate the com- 
pressors on this unit with entire satisfaction. It is a 
convenient unit and, during the winter months, we can 
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easily pick up the disconnected rods on the steam en- 
gine and the valve gears and thus have available the 
exhaust steam. But it represents too much initial in- 
vestment, and the change is only justifiable where very 
low power rate is available. It is believed that the meat 
packing plant of the present and the future will ulti- 
mately operate every power driven machine of what- 
ever.kind from central station service. 

Our refrigerating system creates one of our greatest 
demands for power, and being a 24 hr. load with the 
maximum demand coming in the summer months and 
the minimum in the winter, it becomes a very desirable 
load from the central station standpoint. By no means, 
however, is the load reduced in the winter months in the 
same relation or proportion as would occur in ice 
making in business, as our very heavy live stock receipts 
begin in October and continue well along through the 
winter. 

In our Chicago plant, the total horsepower repre- 
sented by refrigerating, pumping, electrical drives for 
manufacturing, ete., will aggregate some 30,000 hp. 
divided as follows: 


’ Steam driven refrigerating machine, about... 8,000 hp. 


Combined steam driven and electric driven 


pumping equipment, about.............. 5,000 hp. 
Electrical power used for manufacturing pro- 
duced by our own power plant, about..... 3,000 hp. 


Electric power used for manufacturing sup- 
plied by the central station service, about..12,000 hp. 


Use or Power In STEEL MILLs 


In his address on Steel Mill Power, Wilfred Sykes, 
Consulting Engineer, Inland Steel Co., said, at the pres- 
ent time the steel industry is largely electrified. With 
the development of a.c. distribution and increase in size 
and improvement in economy of the generating units 
it became possible to consider the use of electric motors 
for the main drive of the rolling mills. It is only a 
question of time until electricity is used universally for 
power purposes. 

With the development of central power plants in the 
mills the use of electric motors for ali purposes became 
more desirable and the facility with which electric 
power can be transmitted has been a material factor in 
effecting the layout of modern plants. The reduction 
in cost of power furnished by large central stations has 
made it desirable for many plants to purchase power 
instead of generating it themselves. 


TURBO-GENERATORS DISPLACE LARGE GAS ENGINES 


Rapid development of the turbo-generator and the 
use of higher steam pressure and superheated steam 
materially improved the. economy of this power unit 
which is displacing the large gas engine plant in this 
field. There are a number of gas engine blowers in use 
and from a fuel standpoint these are the most econom- 
ical units at the present time. However, their first cost 
is high and maintenance considerably higher than with 
turbo-blowers which represent the latest development in 
this field. 

Turbo-blowers are, of course, dependent upon steam 
generating equipment which, within the last few years, 
has been greatly improved, so that efficiencies compare 
favorably with those of modern central station plants. 

It is characteristic of a steel mill load that there will 





easily pick up the disconnected rods on the steam en- 
that there will be little correlation between the opera- 
tion of the blast furnace plant and the power require- 
ments. This is, therefore, not an ideal load for internal 
combustion engines as they should be operated near 
their rated capacities to obtain best economy and gov- 
erning difficulties become serious with rapid load 
changes. Where gas engines have been used the prac- 
tice has been therefore to install a certain proportion 
of the total capacity, usually about 30 per cent, of turbo- 
generators, which are used to carry the peak load and 
help regulate the system so as to obtain reasonably con- 
stant frequency. 


POWER REQUIREMENTS OF MILLS 


Power required for driving rolling mills varies with 
the type of mill and its product. The largest units are 





FIG. 3. CROSS COMPOUND DUPLEX STEAM DRIVEN REFRIGER- 

ATING MACHINE OF ABOUT 400 To 500 T. REFRIGERATION 

CAPACITY. NOTE FLOOR SPACE IS ABOUT DOUBLE THAT OF 

UNIT SHOWN IN FIG. 2. THIS IS A COMBINATION STEAM 

AND ELECTRIC DRIVEN UNIT. MEDIUM SPEED SYNCHRONOUS 
MOTOR MIGHT REPLACE FLYWHEEL 


used with the reversing mills, the motor driving the 
rolls developing momentary outputs of from 10,000 to 
15,000 hp. and having an average load of 6000 to 7000 
hp. The largest continuously rated motor installed at 
present for driving a mill is 9000 hp. but frequently 
several motors are used to drive different units of a 
single mill so the total may be higher. The service of 
reversing motors is probably the hardest performed by 
electric motors of any application. 

Most of the continuously running mills are driven 
by constant speed motors but there is an increasing use 
of adjustable speed motors to enable mills to be run at 
the best speed for the particular product being rolled. 
As alternating eurrent is practically universally used 
for power purposes, a tendency in recent years has been 
to use’ either rotary converters or motor generator sets 
to convert for direct current motors. 

For a great many auxiliaries, where the service re- 
quires frequent starting or reversal, especially sturdy 
motors have been developed. Many applications in steel 
mills can be taken care of with ordinary commercial 
machines but most of the auxiliary drives around the 
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mills proper, have special mill type motors. These 
auxiliary drives usually do not exceed 100 to 150 hp. 
in single machines. The amount of power used for 
auxiliary purposes in steel mills is a very large propor- 
tion of the total, amounting frequently to one-third or 
more of the total power. 


FuturRE DEVELOPMENT 


Present tendency regarding development of power 
in steel mills depends upon the type of plant. In those 
plants with blast-furnaces, it is believed that the future 
practice will be to install efficient steam driven turbo 
blowers and turbo generators. Boiler plants will be de- 
veloped to burn surplus blast furnace gas economically 
and provision for supplementary fuel will be frequently 
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SHOWING TWELVE-MONTH PERIOD LOAD AND OUT- 
PUT CURVES FOR CEMENT PLANT 


FIG. 4. 


installed where low grade fuel, such as for instance coke 
braize, is a by-product in the plant. However, it will 
usually be found to be more satisfactory to burn solid 
fuels independently of the blast-furnace gas unless they 
are first pulverized. In some cases where blast-furnace 
gas is insufficient to supply the total power needs pul- 
verized coal will be used advantageously with the same 
boiler settings that are suitable for blast-furnace gas. 
There will be a tendency to interconnect these plants 
with central station plants so that when excess power 
is available it can be delivered to the central station and 
the fuel value of the excess gas will. be rendered avail- 
able. At other times when the available gas is insuffi- 
cient for the plants’ power needs, power will be pur- 
chased from the central station. 

In the case of steel plants not having blast-furnaces 
and loeated where central station power is available, 
it is believed that power can be purchased to advantage, 
instead of installing an individual power plant. This 
has been demonstrated in many eases and it is doubt- 
ful if any plant of this nature being built today will 
build a power plant of its own if central station power 
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is available at reasonable cost. The steel plant is only 
justified in installing a generating plant if it thereby 
uses fuel that would be otherwise wasted. 


A CEMENT Mitt ConsiperRED aS A LOAD AND POWER 
PRODUCER 


Power requirements of a cement mill, said J. H. 
Lendi, chief electrical engineer, Universal Portland Ce- 
ment Company, in his address, are unique in that it op- 
erates at an exceptionally high load factor over a 24-hr. 
day, any departure from 100 per cent daily load factor 
being caused by incidental operating difficulties and not 
by essential interruptions in the process. Moreover, 
this condition persists over weeks and months except as 
influenced by holidays. In a year’s operation the load 
factor is lowered because of a seasonal variation of 
demand for cement together with inadequate storage 
facilities for the finished product. A typical daily load 
factor would be 89 per cent. Figure 4 represents load 
conditions during 12 months’ operation. The yearly 
load factor is over 71 per cent. A load of this sort at 
80 per cent power factor is therefore very desirable from 
the standpoint of the power seller but the cement mill 
has the ability to furnish its own power cheaply. 


LARGE QuaANTITY OF WasTE HEAT AVAILABLE 


Pulverized coal, which was first used by cement mills 
as a fuel, is now used in over 90 per cent of these mills 
in the United States. Finer grinding is, however, neces- 
sary in order to avoid contaminating the product with 
sulphur. Only 45 per cent of the heat necessarily pro- 
duced by the combustion of this fuel can be absorbed in 
the chemical reactions. Therefore, 55 per cent is re- 
jected as waste heat by the kilns as shown in Fig. 5. 

Due to efficient operation and nature of raw mate- 
rials the mills of Universal Portland Cement Co. pro- 
duce one barrel of clinker for every 900,000 B.t.u. 
burned in the kiln and with the 55 per cent rejected 
they may operate the mill, using waste heat boilers. 
This permits of production of power at not more than 
0.75 cents per kw-hr. As might be expected, the ap- 
plication of the waste heat boiler to the cement kiln 
meets with a number of new difficulties never before en- 
countered by a boiler. 

EFFECT OF ABRASION 

Gases issuing from the kiln are accompanied with 
a considerable amount of abrasive dust. High gas 
velocity which results in high heat transfer rate and 
therefore low first cost of boiler, would, in this ease. 
also result in rapid deterioration of boiler tubes. 

Among the lessons that were learned through ex- 
perimentation are: 

(a) Low gas velocity, not more than 30 ft. per 
second at any point in the boiler to prevent tube cutting. 

(b) . A uniform gas passage with no abrupt turns 
and little or no horizontal shelving is desirable. 

(ec) Liberal tube spacing to prevent dust bridges 
from forming and causing high local velocities. 

(d) Aecessibility to all parts in order to facilitate: 
easy cleaning by means of air or steam lancing. 

(e) <A steel casing is of first importance. 

(f) Ample means should be provided for draining 
dust lodging in the boiler. 

The extreme limit of 30 ft. per sec. gas velocity to: 
prevent abrasion is established particularly where there 
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is a component of velocity at right angles to the boiler 
tube, a condition unavoidable in any water tube boiler. 
It was verified that where the gas flow is parallel to the 
tube no cutting took place even at 60 ft. per second and 
all abrasion was confined to those locations where the 
gas flow turns to enter the following pass. 


Use or VERTICAL FirE TusBE BoILErRs 


It would seem that a fire tube type of boiler with 
tubes vertically disposed would be ideal in this respect. 
A preliminary experiment of this nature is now being 
made but no data is yet available. The question to de- 
termine in the fire tube boiler is how high a gas velocity 
is permissible even though the gas flow is parallel to the 
tubes, for we must realize that in order to attain a rea- 
sonable heat transfer rate, a gas velocity sufficiently 
high as to cause turbulent flow is required and such a 
flow has a velocity component against the tube wall. 

The second item as to uniform gas passage follows as 
a consequence of what has been said concerning gas 
velocity, because horizontally disposed parts in the gas 
passage generally form inaccessible pockets for the ac- 
. eumulation of dust, ultimately building up, causing high 
local velocities and therefore cutting. Again, in some 
types of boilers where brick baffling is used between 
spaces of high differential pressure, the difficulty of 
making a tight baffling causes short circuiting of gases 
and eutting in the interstices, even though the velocity 
is parallel to the tube. Dust should here seal the inter- 
stices but it does not and cutting is here particularly 
vicious. 

The waste heat boiler is peculiar in that it takes 
heat as it gets it from the furnace that is primarily 
controlled with the object of making cement clinker. As 
a consequence there are conditions giving rise to sec- 
ondary combustion and explosions, and in spite of ex- 
plosion doors, these result in leaky boiler settings and 
consequent loss of boiler efficiency. The obvious rem- 
edy is a steel casing which will prevent air leakage. 
Figure 6 is a typical arrangement of waste heat boiler 
installation. There are two possible arrangements of 
connecting the boilers to the kilns, the first where an in- 


dividual boiler serves each kiln, and second where the . 


gases of the kilns feed to a common gas chamber which 
in turn connects to one or more boilers. 

Dust in gases not arrested by the boiler pass on 
with the gas and are collected by a Cottrell Precipitator, 
returning to the system something like a ton of raw 
material dust per hour per kiln. 


IMPROVEMENTS IN Herat BALANCE AND Costs IN Fac- 
TORIES OF THE CorRN Propucts REFINING Co. 


In his address on the above subject, J. J. Merrill, 
Chief Engineer, Corn Products Refining Co., indicated 
that all the electrical generating units and all main 
water pumping units in their power plants today are 
centrally located. Electric current is generated either 
by means of steam turbines or reciprocating steam en- 
gines direct connected to generators and the pumping 
units are centrifugal pumps direct connected to either 
motors or steam turbines. 

[In the design of a new plant or department, the 
engineer is told what products are to be made and the 
quantity of each. A heat balance is then made, the 
Process departments are designed to conform to this 
heat balanee and the power house is designed to supply 


295 


this heat in the most economical way, considering the 
entire factory as a whole. 

Decision as to the type of motive power is determined 
by the requirements of the factory for low pressure 
steam. The units are chosen so that at no time will more 
steam pass through them than is required as low pres- 
sure steam by the manufacturing departments. Our 
steam turbine acts as a reducing valve, removing some 
heat from the steam during the reduction to produce 
electricity and pump water. This change from many 
units of small size scattered throughout the factory to 
a few larger and more economical units has had much 
to do with the decrease in total coal consumption. 

Improvement has been made in our heat balance in 
three ways, namely, a more efficient operation of the 
original apparatus, replacement of apparatus with more 
efficient apparatus, in many instances increasing unit 
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* FIG. 5. DIAGRAM OF HEAT BALANCE OF A TYPICAL CEMENT 


KILN 


sizes, and using heat which was formerly discharged to 
the atmosphere or sewer. 


DEMAND FOR WATER GREAT 

Large quantities of water are needed both for con- 
densing vapor from evaporators and for other process 
purposes. Under older methods of operation the vapors 
from these evaporators passed directly to a barometric 
condenser, were condensed and the heat in them carried 
away to the sewer with the water used for condensing 
purposes. This heat is over 1000 B.t.u. for every pound 
of water evaporated from the liquor and we evaporate 
as much as 160 lb. of water from the liquor made from 
one bushel or 56 lb. of corn. Here is a chance for a 
great heat loss. 

In addition to this condensing water, from 40 to 50 
gal. of well water and condensed steam is used directly 
in the process per bushel of corn ground. This is 
heated to temperatures varying from 100 deg. to 210 
deg. F., and requires heat either from the coal direct, 
or indirectly from steam, or else in some way from heat 
rejected to the sewer in finishing the product. By 
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_ load could be increased until the flame point reached 
into the fire tube without impairing the efficiency. 
using a thoroughfare heat interchanger between the 
evaporator and barometric condenser, a considerable 
amount of steam was saved and condensed vapor from 
condensers returned to the system. This reduces the 
quantity of both process water and condensing water to 
be pumped. 

Water at 210 deg. F. is used for washing purposes. 
A few years ago this was rejected to the sewer after 
being used. Today this is passed through a heat inter- 
changer reducing its temperature to 130 deg. and heat- 
ing other liquors which were formerly heated by steam. 
Recovery of this heat in this one factory, amounted to 
the equivalent of 500,000 Ib. of steam per day or 30 t. 
of coal. All of the water used for process purposes was 
formerly heated from 60 deg. to 100 deg. by steam. It 
is now passed through barometric condensers on the 


FIG. 6. SHOWING TYPICAL ARRANGEMENT OF WASTE HEAT 
BOILER INSTALLATION SHOWING DUST COLLECTOR 


evaporators, thus reducing the quantity of condensing - 
water required. 

Formerly 40 lb. of-steam was required in the driers 
for each bushel of corn ground. This is equivalent to 


6 lb. of coal burned under the boilers. Improvements 
made in these driers materially reduced the number of 
units required and increased their efficiency. Direct 
fired driers with rotating steel shells were then devel- 
oped. In these driers 6.5 lb. of water is evaporated per 
pound of coal fired. This is equivalent to 3 lb. of coal 
per bushel of corn ground, which is one-half of the 
coal used to do the same work when steam driers were 
used. 


« Futur Gas Usep ror DryInG PURPOSES 


At our Kansas City plant, the drying of feed is 
done by the boiler flue gases. Whenever there is a 
surplus of gas over and above the quantity required to 
do the drying, it is automatically discharged to the 
atmosphere. During any 24-hr. period, with the CO, 
varying from 12 to 14 per cent, the total amount of gas 
made is used in drying for at least 85 per cent of the 
time, and only a small amount is lost during the balance 
of the time. These gases leave the boilers, which are 
operating on an average of 280 per cent rating with 
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no superheaters and carrying 225 lb. steam pressure, at 
an average of 660 deg., and leave the driers at an 
average of 130 deg. temperature, which gives us a 
greater overall heat economy than we could obtain in 
any other way. The consumption of coal’ chargeable 
to these driers is 214 lb. per bushel of corn ground. 

Heat balances are now made in each factory so that 
a perpetual record is kept and our exact coal cost for 
each product is known. In making this heat balance 
each productive department is charged with all the heat 
entering it whether coal used directly, power, steam, 
hot water, or heat in the product received from some 
other department. These charges are all reduced to 
B.t.u., then each department is given credit for all heat 
which it delivers, being charged with only that heat 
which it actually uses, or loses to the sewer. Such a 
procedure is followed for every productive department 
of a factory. 


German Plants Going to 
Powdered Fuel — 


T THE close of 1926, according to the Archiv. fuer 
Waermewirtschaft of January, 1927, Germany had 

178 powdered fuel fired plants in operation and 81 un- 
der construction; 219 of these plants use powdered pit 
coal. The oldest boilers in these plants have been used 
about 3 yr. or 20,000 hr. Some valuable operating 
records were obtained in the plants of the Ruhr district. 


Flat burners ‘have proved better than round burners, 
for they assure a better mixture of air and fuel. This 
desirable feature is still better obtained in a burner 
having a zigzag opening. In one plant the replacing 
of a round burner with a fiat burner increased the 
efficiency of the boiler plant 5 per cent. 

In plants firing powdered fuel in combination with 
coke oven or smelting furnace gas, the alternating flow 
burners have proven especially acceptable. Supply of 
secondary air in various stages speeds combustion and 
shortens the flame. 

The pear or ball-shaped chamber is still suitable for 
small combustion furnaces. An important factor is the 
load-carrying ability of the combustion chambers under 
various grades of fuel. Dr. Hold, in co-operation with 
others, made 40 comparative tests on three types of 
boilers. The specific. combustion chamber loads were 
found to be: 25,280 B.t.u. per cu. ft. per hr. for the 
vertical tube boiler ; 22,470 for the inclined tube boiler ; 
and 33,700 for the single fire tube boiler. The latter 
boiler had a pear-shaped combustion chamber, the water- 
tube boilers had nearly pear-shaped chambers. The 
total average is thus about 26,960 B.t.u. per cu. ft. per 
hr. Anthracite, poor coal, rich coal, gas coal and gas 
flame coal gave practically similar results in the single 
fire tube boiler. The boilers under test had no wall 
and grate cooling equipment as found in modernly 
equipped plants. 

On the inclined tube boilers the load fluctuated be- 
tween 15,370 and 32,580 B.t.u. per cu. ft. per hr.; on 
the vertical tube boiler, between 22,470 and 26,960 
whereby gas coal assured the highest and gas flame 
coal the lowest values. In the single fire tube boiler the 
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Welding Found Convenient for Buried Pipe 


YEARS OF SERVICE IN UNDERGROUND PIPING FoR HEATING SYSTEMS 


OME FIFTEEN years ago it became apparent to 
those actively engaged in the construction of pipe 
lines carrying various gases and liquids, that a more 
permanent type of joint was most necessary. Increas- 
ing pressures and more extensive programs were being 
undertaken and the problems of adaptability, short life 
and maintenance, became paramount. 

At this period, welding ‘was finding its way into 
this field and becoming commercially practical. It was 
seen that in joining pipe by this medium it would re- 
duce the number of joints to be made, make fewer 
chances for leakage, lessen repairs and was generally 
commendable. This was especially desirable, where pipe 
lines were buried underground. Ensuing years find 
welding developed to the extent that today there are 
hundreds of miles of welded underground pipes of all 
kinds throughout the country. 

It is exceedingly common to find welding used in 
joining pipes conveying gas, water, oil, ammonia and 
steam underground. With specific references to the 
latter, welded joints are applied with gratifying results. 
Where necessary to maintain proper pitch or grade to 
eliminate condensate in underground steam lines, which 
is often difficult due to other street obstructions, weld- 
ing is indispensable. Offsets of varying angles can be 







FIG. 1. SERVICE LINES WERE WELDED INTO MAIN STEAM 
LINES IN 1914. ELBOW WOULD BE REPLACED BY BEND IN 
MODERN PRACTICE 


made by this medium resulting in considerable saving in 
investment. Early in 1914, in Indianapolis, where there 
is a large underground steam distribution system, weld- 
ing was applied in connecting service lines to the main 
lines (see Fig. 1) with success. 

It is clearly evident that many feet of service lines 
were saved by this application, as the necessity of 
paralleling the main lines with service lines back to a 
service outlet fitting was avoided. 

Early in 1917 the writer was confronted with the 
problem of interconnecting two independent under- 
ground steam systems, which combined constituted some 
6 mi. of lines, crossing each other at various .points. 
These lines intersected at various angles, which made it 
extremely expensive to connect with standard fittings. 
Here again welding was applied with complete success, 
thus affording small street opening and a minimum of 


PRovES PRACTICABILITY OF WELDING PIPE JOINTS. 








By Louis A. Foster 








expense (see Figs. 2, 3,4 and 5). In making a connec- 
tion of this particular nature it is of course, most neces- 
sary to make a thorough survey of the location of the 
anchor points and the direction of expansion so that 
proper allowances can be made for pipe travel. In 











FIG. 2. INTERSECTION OF TWO UNDERGROUND SYSTEMS 
SHOWING WOOD BOX CONDUIT AND BAD PIPE CONDITION 
FIG. 8. INTERCONNECTION OF PIPES IN FIG. 2 WAS MADE 
AS SHOWN HERE AFTER BAD PIPING WAS CUT OUT 

















FIG. 4. DEFECTIVE PIPE AT CROSS OVER OF TWO SYSTEMS 
FIG. 5. METHOD OF CONNECTING TWO SYSTEMS AFTER CUT- 
TING OUT DEFECTIVE PORTION. WELD AT LEFT OF TEE 


the case of illustrations 2 and 3 it was necessary to pro- 
vide a swing joint. It was remote trom the anchor 
point of the lines, while in illustrations 4 and 5 the 
reverse condition existed. 

Rapid development of high pressure underground 
steam mains, as existing in all our large cities today, 
has been greatly influenced by the reliability of the 
butt welded joint. It has eliminated the necessity of 
burying fittings, flanges and coupling and has made 
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possible the use of higher temperatures and superheat 
with security. 

To those who are still in doubt, as to the efficiency 
of a properly executed butt welded joint, on a steel 
pipe, the following test will be convincing. Select two 
pieces of rather large diameter steel pipes; call in a 
competent welder and have the joint made, but insist 
that the edges of pipe be beveled. See that the weld 
is carried through to the inside cireumference of the 
pipe, and that the outside surface of the weld is re- 
inforeced at least 10 per cent of the tnickness of the 
pipe wall. Then have the welder cut some test bars 
24 in. long by 3 in. wide, longitudinally along the pipe 
surface, so that the weld is located in the center of the 
bar. Insert this in a testing machine, with the clamps 
set reasonably close to the weld. The results of the 
test will be enlightening. 

For example, the following figures illustrate what 
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results have been secured from such tests as outlined 
above. 

Cross Section Area of Test Bar = 1.584 sq. in. 

Breaking Load = 78,340 lb. 

The rupture in the foregoing test occurred in the 
pipe metal and at some distance from the weld, which 
remained undamaged. In other words, the weld was 
100 per cent. 

This procedure will give a clear insight to the char- 
acter of welding done by the operator and assure de- 
sired results. If the rupture of the welded test bar 
occurs in the weld itself, it will usually be found due 
to the lack of penetration through the walls of the 
pipe, lack of sufficient reinforcing or burning of the 
metal. The inspection of the cross section of the rup- 
ture brings this out plainly. Care should be taken in 
the selection of the grade and character of the welding 
rod used. 


Chemicals Effective as Condenser Tube Cleaners’ 


Tests SHow BotH MEcHANICAL AND CHEMICAL CLEANING MetHops EFFECTIVE, But 
CHEMICALS ARE PREFERABLE IN SEVERE CASES. OXIDE ON OUTSIDE OF TUBE PREVENTS 
Any CLEANER FROM MAKING OLD TUBE AS EFFECTIVE AS NEw Ongs. By L. M. Forncrooxk 


AREFUL study of the scale found in condensers 
operating in different localities makes it apparent 
that the nature of the scale is so varied as to make it 
imperative to consider each type as a separate problem. 
If the best results are desired there is no cure-all for 
fouled condenser tubes and each case must be considered 


separately. 
In any specific discussion the matter must be con- 


fined to one type of scale, in this case a very hard thin 
scale of a reddish tint with the chemical analysis shown 
in the table, the sole purpose of the analysis being 
to determine what chemical may be best used to attack 
the seale. 


Loss on ignition 
Insoluble matter 


Calcium carbonate 
Magnesium carbonate 
Tin 

Sulphate (SO,) 

In addition to the scale mentioned, there was a coat- 
ing of black oxide on the outside. The customary method 
of cleaning these tubes in the plant had been to shoot 
soft rubber plugs through them periodically by means 
of water pressure, a method which in this case proved 
to be inefficient because of the hardness of the scale. 
The tubes tested were about 19 ft. long, of 1 in. O.D., 
18 B.w.g., Muntz metal, and had been removed from a 
condenser just prior to cleaning. 


Tuses Do Not Have Same AMouNT OF SCALE 

Both mechanical and chemical methods were used in 
order to obtain a direct comparison. It is to be ex- 
pected, and tests will show, that tubes, although taken 
from the same condenser, scale by slightly different 
amounts and therefore each scaled tube when tested will 


*Abstracted from Powerfax, published by Elliott Co. 


show a slightly different transfer rate. In applying 
different methods of cleaning it is necessary first to 
run a test to discover the transfer rate of the particular 
tube and then to compare the results on the basis of 
percentage increase of heat transfer due to that method 
rather than to compare the numerical rate obtained 
when cleaning by one method with that obtained when 
cleaning by another. 

Sealing on the inside of the tube is not uniform, 
nor is the coating on the outside of the tube uniform 
inasmuch as tubes removed from different parts of the 
condenser are subject to slightly different conditions. 

Heat transfer rates obtained at various velocities on 
the old tubes as received and simultaneous readings on 
the new tubes are shown by the curves on Fig. 1. The 
improvement obtained by shooting through one rubber 
plug is indicated as is the further improvement of 
following the rubber plug with a coil spring cleaner. 
The plug used in this case consisted of layers of canvas 
impregnated with rubber, a type which is much harder 
and, as tests have proved, much more efficient, at least 
in this case, than the usual type of soft rubber plug. 
Sorr Russer Piues Nor as EFrective as HARDER ONES 


Curves in Fig. 2 show results obtained on the second 
tube as received and the improvement in transfer rate 
obtained by using the same coil spring cleaner through 
the tube once without preceding it by the rubber plug. 
Only a slight improvement was obtained when the coil 
brush was run through the tube a number of times. It 
will be seen by observing Fig. 3 that the improvement 
gained from the soft rubber plug is only about 10 per 
cent as compared to almost 20 per cent using the harder 
type of canvas and rubber plug shown in Fig. 1. A 
third type of cleaner was very effective and when used 
six times showed no improvement over the first passage. 

Tests carried on at the beginning of the experiment 
with chemical methods of cleaning these tubes are of 
interest. One of the scaled tubes as received was filled 
with a 5 per cent solution of hydrochloric acid at room 
temperature and allowed to stand for 2 hr. Transfer 
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rates were then run, and the improvement is shown on 
Fig. 4. At the same time this test was run a small 
section from another scaled tube was immersed for a 
period of 2 hr. in a 5 per cent solution of hydrochloric 
acid, and at the end of about 20 min. the scale was 
completely removed by the acid. The tube appeared 
very bright, free from any sign of scale or coating on 
either the outside or the inside. At the end of 2 hr., 
nowever, the tube itself had been attacked by the acid 
and a reddish deposit of copper chloride covered both 
the inside and outside of the tube. This experiment 
mdicated that a 5 per cent solution is entirely too 
strong for a 2 hr. treatment. 


CoaTING ON OuTSIDE OF TUBE REDUCES Heat TRANSFER 
Asout 15 Per CENT 

In order to determine the effects of the deposit of 

copper chloride, the tube was removed and the deposit 

cleaned out by inserting a rubber plug in the tube, fol- 

lowed by about one inch of tightly packed sand, then 

followed by another rubber plug, all three being blown 
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COMPARATIVE TESTS OF SEVERAL TUBE CLEANERS 


through the tube several times in order to give it a 
good polish on the inside. Another test clearly illus- 
trates the detriment to the heat transfer rate caused by 
the copper chloride deposit. This same tube was now 
carefully polished on the outside with an emery cloth 
and another test run which brought out the transfer 
rate up to the performance of a new tube. 

It is quite interesting to note that at a 6-ft. velocity, 
for example, the coating on the outside of the tube 
caused a decrease in tlie heat transfer of about 16 per 
cent, all of which indicates that any amount of cleaning 
on the inside of this tube could not bring its heat trans- 
fer rate to more than 85 per cent of the heat transfer 
rate obtained from a new tube at that velocity. 

Laboratory experiments indicated that the proper 
concentration for this particular scale was a 214 per 
cent solution by volume of hydrochloric acid for treat- 
ment of one hour duration. Tests further indicated that 
if it were more desirable either from the standpoint 
of economy or of time required to clean the condenser, 
a 114 per cent solution of acid could be used for two 
hour treatment, or 5 per cent solution for one-half 
hour’s treatment. 

Curves on Fig. 5 show surprising results obtained by 
treatment of one hour with a 2% per cent solution of 
hydroehlorie acid. The lower curve indicates the heat 
transfer of the tube as received. The tube was then 
cleaned on the outside with an emery cloth and the 
test repeated as-a check against the previous one, and 
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it will be seen as in Fig. 4 that at 6-ft. velocity outside 
coating of the tube is responsible for a decrease of ap- 
proximately 16 per cent in the heat transfer rate. 


Acip CLEANING Must Be USED witH CARE 


In applying this method of acid cleaning to actual 
practice it is important that the tubes be first thor- 
oughly water tested in order to avoid any possibility of 
getting acid in the condenser hotwell and subsequently 
into the boilers. As a further precaution it is well to 
allow longer periods of treatment in order to permit a 
correspondingly smaller acid concentration. So far as 
the effect of the acid on the tubes themselves is con- 
cerned, there is little cause for worry as laboratory 
experiments show that a section of clean Muntz tube, 
when immersed in a 2% per cent solution of hydro- 
chloriec acid for one hour showed a loss of weight of 
only about 0.038 per cent. The same test applied to 
standard fiber packing showed the packing did not de- 
crease in weight and did not deteriorate in any way so 
far as could be observed. 
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BRINGS OUT RELATIVE EFFECT OF DIFFERENT METHODS 


Other tests on the same scale were conducted by 
circulating hot soda ash through the tubes. The soda 
ash did not attack the seale, instead the tube showed a 
slightly lower transfer rate after the treatment than it 
did before. Soda ash treatment, however, has been 
found in some cases to be very successful. 

Acid methods of treatment in some cases are not only 
efficient, but cheap as well. The condenser from which 
these tubes were taken is a 20,000-sq. ft. unit holding 
46,500 lb. of water. For one hour treatment it would 
be necessary to use 140 gal. of commercial hydrochloric 
acid which costs at the existing market price about $26. 
If it is desirable to use the two hour cleaning method 
the price would be cut in half. 

After testing the tubes and filling the entire water 
space with water a central re-circulating pipe may be 
rigged up between the upper and lower pass of the 
condenser and a small jet of steam injected into the 
lower pass in order to secure slow circulation of the 
water. When this is.accomplished the acid should be 
admitted slowly, to enable it properly to mix with the 
water. 

When proper precautionary measures are taken this 
method of cleaning is not the least dangerous. In 
one plant where the scaling is unusually severe, acid 
treatment has proved to be the only known method of 
effective cleaning. The scale in this plant is soluble in 
about a 75 per cent solution of hydrochloric acid. One 
23,500-sq. ft. condenser in this plant was cleaned at a 











cost of approximately $3000, using 100 per cent pure 
acid, and the engineer in charge figures that he has 
saved considerable money for his company even with 
this unusually high cost of cleaning. Several condensate 
pump runners were ruined in the process and figured 
in the cost of cleaning the condenser. This is an 
example of one of the worst scale conditions possible, 
and is given in order to show the enormous expense 
which is justified in condenser tube cleaning where the 
scale conditions are unusual. 
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Much has been said and there is still much to be 
said on the question of cleaning surface condensers, but 
the present indications are for the majority of scale con- 
ditions that mechanical means will be employed for two 
or three cleanings and these cleanings may be followed 
periodically by a thorough chemical cleaning. Some- 
times it is economical in some plants to re-tube the sur- 
face condensers every few years. The good tubes, of 
course, can be thoroughly cleaned outside. and inside 
and replaced at a future date. 


Boiler Operates Successfully at 1500 lb. 


PossIBILITIES OF HIGHER EFFICIENCIES AND GREATER ECONOMIES IN BOILER 
PLANT OPERATION ARE PROVED PossiIBLE IN THIS GERMAN DEVELOPMENT 


URING the last 10 yr. Sulzer Bros. in Winterthur, 
Switzerland, has built a number of boilers for pres- 
sures up to 480 lb. and in sizes to 14,000 sq. ft. heating 
surface. In order to secure greater safety and satis- 
faction in operation of boilers of still higher pressures 
without experimenting on its clients, Sulzer Bros. built 
about a year ago and is now successfully operating a 
boiler designed for 1565 lb. gage pressure per square 
inch and a total steam temperature of 707 deg. F. Since 
steam at this temperature has a total heat content of 
1232.8 B.t.u. (Calendar’s Tables) and an available heat 
value of 452 B.t.u. when expanding to 29 in. vacuum, 
the efficiency (Rankine cycle) is 38.1 per cent. 

The boiler plant furnishes steam for manufacture 
and heating in practically continuous operation. One 
of the separate steam generating units of the boiler 
operates at 1565 lb. and 707 deg. F. It has a heating 
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surface of 485 sq. ft. and a normal capacity of 7900 lb. 
per hr. The other unit, operating at 200 lb. and 662 
deg. F., serves also as a feed-water heater for the high 
pressure unit. It has a heating surface of 1240 sq. ft. 
and a normal capacity of 4400 lb. per hr. 

Powdered fuel is fired direct from high speed beater 
type unit coal pulverizers. The rectangular section 
burner is located in almost vertical position in the com- 
bustion chamber which has a volume of 1485 cu. ft. 
Combustion air is introduced either through the burner 
or through orifices in the side walls of the combustion 
chamber. An oil burner beneath the coal burner facili- 
tates ignition of the coal when starting from cold. A 
95-sq. ft. water screen consisting of eleven 3-in. seam- 
less tubes expanded into square headers and connected 
to the low-pressure part of the boiler is placed across 
the bottom of the combustion chamber. Closed ducts 
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FIG. 1. CROSS SECTIONS THROUGH 1500-LB. BOILER 
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are located on the front and side walls through which 
cooling air circulates up and down several times; thence 
it passes into the air heater of 1940 sq. ft. area which is 
located back of the low pressure boiler. 
with an induced draft fan. 

In the high pressure boiler unit is an 86 sq. ft. 
radiant superheater; whereas the low pressure unit has 
a 430 sq. ft. superheater of usual construction located 
between the two boiler units, it may be bypassed if de- 
sired. The high pressure boiler unit consists of a seam- 
less drum into which are placed the ends of the 
U-shaped heating tubes. A smaller drum or steam col- 
lector located above it is connected with it by a number 
of vertical tubes. These Krupp drums were forged 
from solid ingots, the ends being closed after the forg- 
ings had been machined inside and out. The material 
is 5 per cent nickel steel with an ultimate tensile 
strength of 30 to 37 t. per sq. in. and an elastic limit 
of 22 t. per sq. in. at 68 deg. F. 

The 14-ft. high pressure drum has an inside diam- 
eter of 36 in., a thickness of 2.9 in., a thickness at the 
manhole of 4.6 in. and an approximate weight of 8.5 t. 
The steam collector has an inside diameter of 28 in., a 
thickness of 2.08 in., a thickness at the manhole of 3.35 
in., a total length of 9 ft., 10 in. and a weight of 3.4 t. 

There are 24 seamless high pressure water tubes 
with an outside diameter of 2.36 in. and a thickness of 
0.276 in. with an average length of 42 ft. Both ends of 
each water tube are beaded into the high pressure drum. 
These seamless hot-rolled Mannesmann tubes are tested 
to 2845 lb. per sq. in. and have a tensile strength of 24 
to 29 t. per sq. in. with a minimum elongation of about 
20 per cent. The high pressure superheater tubes are 
of the same material and have an outside diameter of 
0.138 in. and a thickness of 0.138 in. 

In the high pressure boiler unit the normal rate of 
evaporation is 16.38 lb. per sq. ft. The high pressure 
tubes are exposed to intense radiant heat and are also 
in direct contact with the hottest gases from the furnace. 
Heat transmission is better, for the steam bubbles are 
smaller or fewer than in ordinary pressure boilers due 
to the smaller specific volume of steam. <A smaller 
heating surface is therefore possible. 

Raw water of 22 French degree hardness is treated 
in a Sulzer purifier and fed by means of a low pressure 
centrifugal pump against 206 lb. pressure into the low 
pressure boiler. The make-up feed for the high pressure 
boiler -is about 5 per cent of the high pressure steam 
produced. A required amount of saturated steam passes 
from the low pressure boiler down into a preheater 
which has the form of a. surface condenser. It con- 
denses here and flows into the distilled water tank of 
4400 (Brit.) gal. capacity. The water from this tank 
condenses the steam in the preheaters. Its bulk is the 
condensate from the high pressure steam after use. It 
is forced by a centrifugal pump working against 230 Ib. 
per sq. in. through the degasser and the preheater to 
the suction side of the high pressure feed pumps. While 
passing through the preheater, its temperature increases 
to about 374 deg. F. at which it is fed to the high 
pressure boiler. Two high pressure boiler feed pumps, 
one steam driven, and one electric driven with an oil 
gear, are each capable of supplying the boiler at full 
load with adequate feed water at 1700 Ib. per sq. in. 

Heating steam passes from the high pressure boiler 
through a reducing valve to the steam collector and 
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FIG. 2. DIAGRAMMATIC ARRANGEMENT OF 1500-LB. BOILER 


thence into the steam heating system from which the 
condensate is returned to the distilled water tank. 

On an 8-hr. night test run on Oct. 20, 1926, the 
pressure increased from 1280 lb. to 1350 lb., whereas in 
the 8-hr. night test run of Oct. 22 a constant pressure of 
1565 lb. was maintained. In a series of 8-hr. tests and 
one 9-hr. test the pressure was increased in steps from 
694 lb. to 1448 lb. and the rate of evaporation increased. 
The results showed that the new Sulzer boiler is fully 
equal to the results it is expected to give, and that the 
general design is perfectly satisfactory. For instance, 
on test No. 12 the results stand as follows: duration of 
test, 8 hr.; value of coal, 13,660 B.t.u.; coal per hr., 
1386 lb.; average pressure of high pressure boiler, 1448 
lb.; its water evaporation, 7357 lb. per hr., or 15.2 lb. 
per sq. ft.; (no superheater in this test) ;—the average 
pressure of the low pressure boiler, 188 lb.; its evapora- 
tion per hr., 4596 lb. per hr. or 3.56 lb.; temperature of 
its leaving gas, 617 deg. F.; temperature of its super- 
heated steam, 567 deg. F. - 

Operation of a high pressure with a low pressure 
boiler thus avoids the installation of -expensive high 
pressure heating surface in the region of low gas tem- 
peratures where the rate of heat transmission is, low 
and large surfaces are therefore required. The large 
surfaces can be provided by the low pressure boiler 
without undue cost, whereas the high pressure boiler 
provides intensive heat absorption. The low-pressure 
boiler also provides distilled feed water at a high tem- 
perature for the high pressure boiler. Thus the high 
pressure boiler is protected from scale, is relieved from 
the work of warming water and preserved longer. 

For the data contained in the foregoing article we 
are indebted to The Engineer of London, England. 
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Diesel Engines Prove Economical in Forge Plant 


REPLACEMENT OF PuRCHASED POWER SERVICE BY DIESEL ENGINE UNITS 
Errects LARGE Savinec. Use oF PULVERIZED CoaL ALSO DECREASES Costs 


N DESCRIBING the important details of the power 

plant serving the Camden Forge Co. at Camden, N. J., 
it is necessary to explain briefly its history or rather that 
part of its history which dates back to the war period. 
At that time this plant, like hundreds of others, was 
working on a 24-hr. day, seven days per week schedule, 
and every mail brought more insistent demands for in- 
creased shipments. In attempting to meet the urgent 
demand for products it was found that the neck of the 
bottle was the power plant. Investigation indicated 
that the source of power had to be increased 300 to 400 
per cent and this had to be done in a great hurry. This 
was no simple matter. Buying steam prime movers 


ONE OF THE THREE DIESEL ENGINE GENERATING 
FORGE CO, PLANT 


FIG. 1. 
UNITS INSTALLED AT THE CAMDEN 


was out of the question, due to the length of time re- 
quired for delivery on both engines and boilers. The 
only alternative was to install conversion units and 
purchase power and this was finally done. Synchronous 
motor generator sets were installed for converting 2300- 
v., 2-phase, 60-eycle current to 230-v. direct. The con- 
version was necessary to fit the existing motor equip- 
ment throughout the plant. 

The price of purchased power was based on the maxi- 
mum demand in horsepower. This figure was a con- 
stant and was increased by the actual consumption in 
kw-hr.; the price based on a sliding scale dependent 
upon the amount used. This increased figure was further 
augmented by a surcharge of 25 per cent and an addi- 
tional amount was added as a coal charge dependent 
upon the price of coal at the power station. From this 
total was allowed a 5 per cent discount for paying the 
power bills within 10 days after presentation. The re- 
sult of these charges was an average power cost during 
the connection of $0.0273 per kw-hr. The lowest cost 
was $0.0183 per kw-hr. when the consumption was 288,- 
000 kw-hr. and the highest: was $0.1033 per kw-hr. when 
the consumption was 1500 kw-hr. These were direct 
charges and did not include depreciation or repairs on 
the conversion units or switchboard, nor interest on the 
capital investment. Furthermore, if no current was 
‘used, there was a ‘‘standby charge’’ amounting to 50 
‘ per cent of the maximum demand. 

From these figures it is apparent that purchased 


power was rather expensive and the engineers in charge 
soon decided to cut loose from it, turning their atten- 
tion toward the Diesel engine. Steam was also con- 
sidered but, because of the lack of additional boiler 
space and excessive costs of engines and boilers, the 
Diesel engine was decided upon. Not only did this type 
of engine offer high economy but, being in the forge 
business and buying large quantities of oil for heating 
furnaces, it was unnecessary to increase the investment 
by the purchase of oil storage tanks and pumps. 

Two Diesel engine generator sets were purchased 
having characteristics as follows: six cylinders, 2-cycle, 
low compression type, 300 brake hp. at 257 r.p.m., direct 
connected to 200-kw., 230-v., d.c. generators. The en- 
gines selected were built by the Fairbanks, Morse & Co. 
and known as their Y type. The generators were fur- 
nished by the Crocker-Wheeler Co. 

Recently, a third Diesel generating unit has been 
added. This is also a Fairbanks-Morse unit, similar to 
the first two, but of the latest type and with a rating 
of 360 b.hp. 

Among the reasons which determined these selec- 
tions were: simplicity of design; few outside moving 
parts, and the fact that the units could be shipped as a 
whole, which lessened the erection time. The generators 
were selected to match the generator end of three auto- 
matie high speed steam engine generator units already 
installed. 

Since their installation the operation of the Diesel 
units has been highly satisfactory. The first machine 
was started in June, 1923, the second in December of 
the same year. The third unit was installed about two 
years later, in July, 1925. 

After the installation of the second machine a test 
was run on both units separately, with the following 
results : 

Cost of power at the switchboard 
(direct charges only) 

Cost of power at the switchboard 
(direct and indirect charges) 

Fuel consumption per kw-hr 


$0.0095 per kw-hr. 


0.0189 per kw-hr. 
0.1385 gal. or 
1.036 Ib. 


In the first figure of $0.0095 per kw-hr. the individ- 
ual costs include fuel oil for operating at 414c per gal., 
delivered to engine storage tanks, lubricating oil, kero- 
sene for heating the starting torches, gasoline for operat- 
ing the air compressor for starting, water and labor. 

Two men are considered in the labor charge, the 
power house engineer, whose time is distributed over 
all the equipment in both the engine and boiler rooms, 
and an oiler whose time is distributed over the operation 
of the engine room equipment only. The direct and in- 
direct charges of $0.0189 per kw-hr. also include interest 
at 6 per cent on the total investment, including engine, 
generator, air compressor and foundations; depreciation 
of 10 per cent on the cost of the equipment only, and 
repairs. The direct and indirect charges were separated 
to show a more exact comparison between the cost of 
Diesel engine produced power and public utility high 
tension power, converted ; inasmuch as the direct charges 
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of the Diesel engine produced are comparable to the 
billed charges of the purchased, the indirect charges 
applying in both cases varying slightly with the cost 
of equipment in each instance. In other words, the 
$0.0095 is comparable to the $0.0273 mentioned in con- 
nection with the purchased power. 


STEAM PLANT 
Aside from the Diesel engine installations, the boiler 
plant supplying steam to the forge shops is also of 
considerable interest. As in all plants of this type, the 
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1925, however, it was decided to install a pulverized 
fuel burning system under two 550-hp. Edge Moor boil- 
ers, which were already installed and to provide a coal 
and ash handling system. 

After some investigation the Kennedy-Van Saun 
unit system of pulverized coal burning equipment was 
selected as being the best suited for the particular needs 
at this plant. This equipment, which is provided for 
each of the two boilers, consists of a revolving feeder 
(upon which coal from the overhead bin is delivered), 
which delivers just the correct amount of coal to a 




















FIG. 2. 


A. Unit pulverizers are installed in front of the boilers. 
boiler front, showing the pulverized coal burners. 
E. Coal not required for immediate use is stored in this coal bin. 


tank. 


steam load is highly fluctuating and it is difficult to 
operate at any particular rating for anything but a few 


minutes at a time. The load will vary from 75 per 
cent of normal rating to 125 and 175 per cent over 
short intervals of time. 

‘As in the generation of electric power, in the steam 
plant also, the economy of operation has been noticeably 
improved during the past few years by the installation 
of modern equipment. The daily coal consumption has 
been cut from 44 tons to 33 tons using less help and the 
evaporation has been increased from 714 lb. of water 
per lb. of coal to 9144 and 11. At the same time the CO, 
content of the flue gas has increased from slightly over 
74% per cent to 12 and 13 per cent. 

Until about a year ago this plant consisted of 10 
boilers, four return tubular units, hand fired, and six 
water tube boilers, stoker fired. No mechanical coal or 
ash handling equipment was installed, however, and con- 
siderable hand labor was involved in unloading and 
lelivering the coal to the boilers. In the spring of 


VIEWS OF INTEREST AT THE CAMDEN FORGE PLANT 


B. An outside view of the boiler house. C. The 
D. All ash is blown into this cylindrical tile ash 
The conveyor is shown above. 


horizontally revolving ball pulverizer. Coal fed into 
this cylinder is crushed and pulverized under the action 
of a number of hardened steel balls. An exhaust fan 
then removes the fine coal from the cylinder and forces 
it into the furnace. 

Air for combustion is drawn in at the back of the 
furnaces through suitable ducts and after passing un- 
derneath the floor of the furnace, where heat is added, 
it issues from the front through a pipe and is sent 
into the pulverizing mill where the warm air evaporates 
the excess moisture in the coal. The same fan which 
forces the coal into the furnaces induces the necessary 
suction to draw the air through the furnace. The air 
attains a temperature of about 400 deg. in passing un- 
derneath the furnace but, as it enters the pulverizer, this 
drops to about 350 deg. 

The pulverizing equipment is operated by three elec- 
tric motors; one 50-hp. motor for driving the pulverizing 
mill; one 15-hp. motor for operating the fan; and a 
third, 4%4-hp. motor for operating the coal feeder. 
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This system has been found satisfactory and beyond 
the usual minor troubles which accompany the starting 
of any new mechanical equipment, particularly anything 
so new in the field as pulverized coal apparatus, no 
serious difficulty has been experienced. 

Since the Edge Moor boilers were originally stoker 
fired, in order to avoid the necessity of raising the boil- 
ers, the furnaces were dug out. When first installed, 
however, the burners were set too high in the front wall 
and trouble was had with excessive smoke. To over- 
come this the burners were lowered to remove the flame 
from the boiler tubes and since then the formation of 
smoke and, therefore, improper combustion has been 
overcome. It was also found necessary to provide 16 
secondary air openings in the side wall of the furnaces 
to admit the required amount of air for proper com- 
bustion. With these slight changes, the installation has 
performed satisfactorily, resulting in the improvements 
in economy already mentioned. 

The amount of combustible in the ash has been re- 
duced to practically nothing. Before the installation of 
pulverized fuel, it was customary to have as much as 20 
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FIG. 3. DIAGRAM OF THE HANDLING EQUIPMENT 
per cent of combustible in the ash. With the new 
system the amount of combustible in the ash is about 
% of 1 per cent. It is realized, however, that a certain 
amount of ash is lost up the stack so the actual amount 
of unburned coal is probably greater than that re- 
covered in the ash. The amount of ashes to be removed 
is also less than before. A considerable amount of ash 
collects on the boiler tubes during normal operation. 
This is blown off at intervals by the Diamond soot 
blowers with which each boiler is fitted and is dis- 
charged up the stack. 

Ash is removed from the furnaces manually: and 
hoed into the intake openings of a United Conveyors 
Corp. steam jet ash conveyor which has been installed 
along the front of the boilers. This is then blown into 
a cylindrical, tile ash tank, supported on a steel frame- 
work just outside of the boiler room. 

The construction of this tank is of interest. It is 
supported upon a steel structure, as shown in Fig. 2D. 
The floor and roof are constructed of hollow tile laid 
between I-beams and completely covered with cement. 
The sides are built up of circular hollow tile, 12 in. 
square by 6 in. in thickness and each course of tile is 
reinforced by steel banks imbedded in concrete. The 
tile used is a hard vitrified clay product glazed on 
all sides, is impervious to heat or cold and never 
requires painting. 
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Ash stored in this tank is discharged by gravity 
from the bottom of the tank into trucks. below. 


CoaL HANDLING 


The coal handling equipment is also new. Coal 
delivered to the plant in railroad ears is introduced 
into a receiving track hopper and, by means of a short 
apron conveyor, is fed to a crusher which reduces it to 
From the 
crusher it is carried upward by a vertical, centrifugal 
discharge elevator which delivers either to the upper 
or lower run of a horizontal flight conveyor. The ar- 
rangement is illustrated diagrammatically in Fig. 3. 
The lower flight carries the coal to the overhead storage 
bin in the boiler room, while the upper one delivers to a 
storage bin outside of the boiler house. The entire 
coal handling equipment was furnished and installed by 
the Jeffrey Mfg. Co. 

Water for all purposes is obtained from an artesian 
deep well. It is not treated. Waste heat from the oil 
engines is reclaimed by passing the water from the cool- 
ing jackets on the oil engines into the boilers as feed 
water. ¥ 
An interesting feature of the Diesel engine installa- 
tion is the method employed for equalizing the loads 
on the cylinders. Each of the six exhaust lines from the 
cylinders on each oil engine is fitted with a pyrometer 
element connected to an indicating pyrometer. With 
this arrangement the temperatures of the exhaust gases 
from the various cylinders can be compared. If, upon 
comparing these temperatures, any ‘wide temperature 
difference is noted, the fuel valves on the cylinders are 
adjusted until the temperatures and, therefore, the 
loads on the cylinders have been- equalized. This ar- 
rangement has been found extremely useful and has 
eliminated some slight difficulty with carbon. 

A similar equipment is installed in the boiler room 
for indicating the condition of the boiler tubes. As 
has been stated previously, considerable ash and dust 
collects on the boiler tubes and this accumulation causes 
the flue gas temperature to rise from 490 deg. (when 
the tubes have just been cleaned) to about 600 deg. 

A pyrometer element is installed in the breeching 
just outside the damper which is connected to an indi- 
cating instrument. By watching this pyrometer it is 
a simple matter to determine when the soot blowers 
should be operated. 

These improvements have all been carried out under 
the direction of J. P. Harbeson, Jr., chief engineer of 
the Camden Forge Co., to whom we are indebted for 
the information contained in this article. 


UNDER SEA lighting has been used to some extent for 
taking moving pictures and recently for salvaging 
wrecked vessels. Great water pressures and salt water 
corrosion are being overcome by glass housings and 
special insulation so that it is predicted that use of such 
lighting will become common for salvaging, for scientific 
study of the sea bottom and for lighting bathing beaches. 


An ILLINOIS PRODUCER of seed corn, in order to test 
for disease, built an insulated germination box,. which 
was heated by electricity and also had temperature con- 
trol. He found this equipment the most satisfactory 
ever used in testing his seed corn. 
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Voltage Standardization of A. C. Systems 


A Discussion OF THE PRESENT SITUATION AND OF THE PROPOSED STANDARDS, AS VIEWED 


BY THE ELECTRICAL MANUFACTURERS. By 


ROGRESS IN THE. voltage standardization of the 
complete a.c. electrical system has been largely a 
matter of the standardization of the several divisions 
of apparatus rather than a concerted standardization of 
the whole operating system. High voltage standardiza- 
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10 but on multiples of 11 and the list was extended to 
include 88,000 and 110,000 v. It was also recommended 
that transformers should transform between the listed 
voltages and that their ratios should be exact multiples 
of five. 
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Fig. 1. 


tion dates back to 1899, when the standardization rules 
of the A. I. E. E. recommended that the rated circuit 
voltage should be measured at the receiving end and 
that the recommended values should be 1000, 2000, 3000, 
6000, 10,000, 15,000 and 20,000 v. In order to take care 
of line drop, generators were to be rated at 1150, 2300 
and 3450 v., thus allowing a total transmission regula- 
tion of 15 per cent. The 1911 standardization rules 
made a sweeping revision in that it was decided to meas- 
ure the circuit voltage at the sending end. The recom- 
mended voltages were no longer based on multiples of 
ee of a paper i CE at the Winter Convention of the 
. E. E., New York, Feb. 7-11, 
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TRANSMISSION AND DISTRIBUTION CONNECTION AND VOLTAGE CHART—OLD STANDARD VOLTAGES—FULL LOAD 


In 1914 motor voltages became standardized at 110, 
220, 440, 550 and 2200 v., the machines being designed 
for a 10 per cent variation above or below rated voltage. 
Standardization of lamp voltages came later. With the 
development of the Tungsten filament lamp the operat- 
ing companies were urged to adopt whichever of three 
proposed lamp standards, 110, 115 or 120 v., was best 
suited to their needs. 

At the present time, however, the trend is “quite 
definitely toward the use of 115-v. lamps with the 120-v. 
lamp a close second. 

In the field of electric heating, the tendency has 
been to express the voltage rating of the appliance in 
terms of a voltage range rather than as a definite volt- 





POWER PLANT 
ENGINEERING 


306 


Examples of this method of rating are 100-114, 
105-115, 111-120 and 115-120 v. taken from the name- 
plates of well known appliances. This short list serves 
to indicate that little standardization has been aw ig tm 
among the appliance manufacturers. 

The foregoing reviews briefly the situation which has 
developed with respect to utilization voltages during 
the past 10 or 15 yr. 

In the interest of standardization an investigation 
of service voltages was conducted in 1920 by the N. E. 
L. A. Subcommittee on Standardization and in 1921 
and 1922 reports of the N. E. L. A. Electrical Appara- 
tus Committee it was tentatively recommended that the 
standard service voltage be such that the proper average 
voltage would be supplied to 115-v. lamps, with recog- 
nized departures for supplying the proper average volt- 
age to 110 and 120-v. lamps. 
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The ‘‘recognized departure’’ of service voltages cor- 
responding to 110 v. at the lamp socket was admitted 
due to the number of companies that could not increase 
their delivered service voltage without exceeding the 
safe operating voltage of their generators; and the rec- 
ognized departure of service voltage corresponding to 
120 v. at the lamp socket was admitted due to the num- 
ber of companies that felt they could not reduce their 
service voltage without losing considerable revenue on 
account of reduced voltage running of lamps. 

This scheme fitted in fairly well with existing dis- 
tribution transformer voltages, except that on systems 
requiring 120 v. at the lamp socket, the voltage at the 
transformer secondary must be between 123 and 124 v. 
to allow for the drop between transformer and lamp, 
and hence the excitation voltage impressed on the pri- 
mary must be on the order of 2500 v. This would 
work the iron rather heavily. There was also some 
question raised as to the successful operation of 110-v. 
motors when the average service voltage was such that 
the average impressed voltage was 120, since this aver- 
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age feature implied that at times the impressed voltage 
might be 2 or 3 v. above 120 and. thus exceed the 10 
per cent tolerance allowed in the electric power club 


rules. 


ANSWERS TO QUESTIONNAIRE SHOW DEFICIENCIES OF 
PRESENT STANDARDS 

It was recognized that the standardization of service 
voltage would be possible and of value only if it could 
be co-ordinated with the rest of the system all the way 
back to the generator. Accordingly, the final disposi- 
tion of the Subcommittee report was that it was recom- 
mended in 1923 to be brought to the joint attention of 
the A. I. E. E., Electric Power Club and N. E. L. A. 
with the ided that these agencies might co-operate in 
the future towards voltage standardization of the elec- 
trical svstem from the generator to the utilization device. 
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AND VOLTAGE CHART—NEW PLAN—FULL LOAD 


In an investigation which followed replies to a ques- 
tionnaire were received from 22 power companies, rep- 
resenting the two cases: a. Systems where the feeders 
were fed directly off the generator bus at generator volt- 
age, and the stepping down to service voltage accom- 
plished through two or more transformations, and b, 
systems where transmission at high voltage intervenes 
between the generator bus and the distribution system. 

Eleven of the 22 companies had transformers on 
their systems over-excited by more than 5 per cent 
above the connected tap rating. In five cases this over- 
induction was 10 per cent or more above the connected 
tap rating. 

Three companies reported their generators to be 
operating at more than 5 per cent above their normal 
rating, the maximum being 9 per cent above normal. 
Thirteen of the remaining companies operate their gen- 
erators above normal, but not more than 5 per cent 
above the normal voltage rating. 

Whereas feeder induction voltage regulators were 
required to operate at greater buck than boost in five 
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cases in order to maintain satisfactory service voltage, 
and to operate at equal buck and boost in seven cases, 
there were twelve cases where they were required to 
operate at greater boost than buck. 

The evidence was plain that the existing voltage 
standards did not allow the maintaining of voltage at 
the point of utilization under load conditions unless the 
voltage at the various generation and transformation 
points was maintained above normal. The reason for 
this was that the existing transformer voltage standards 
did not compensate for the line drop in transmission 
line and feeders. 

To remedy this situation, action was commenced for 
making a very complete presentation of the entire prob- 
lem to the industry as a whole in order that concerted 
and general action might result after all interested par- 
ties had been thoroughly informed and afforded ample 
opportunity for presenting their views. The broadest 
vehicle for this presentation was considered to be a 
group of papers submitted before a convention of the 
American Institute of Electrical Engineers, these papers 
to be prepared by representatives of the operating com- 
panies, holding companies, consulting engineers, Europ- 
ean engineers and the manufacturers. This present 
paper is based on a memorandum which resulted from 
the co-operative action of the manufacturers. 


Proposep System OF VOLTAGE STANDARDS 
The proposed standards were drawn up to meet the 
following five conditions: 
a. The new standards must provide apparatus ¢ca- 
pable of meeting most of the service requirements of a 


well designed and operated system. 

b. The voltages selected must closely resemble those 
now in use to permit a reasonable degree of interchange- 
ability of new and old apparatus. 

e. The changes involved must not necessitate too 
great an expense in the development of new apparatus. 

d. Admittedly, universality of use is an essential 
end to be sought in all standardization. 

e. The new standards must provide apparatus that 
will meet in spirit as well as in letter, all requirements 
as set forth in the standards of the American Institute 
of Electrical Engineers. The apparatus should not only 
be capable of meeting the test requirements of the 
A. I, E. E. standards, but should readily lend itself to 
operation within the limits as defined by them. 

As individual pieces of apparatus are interconnected 
electrically to form any operative system, it is incum- 
bent upon the designers to determine the maximum volt- 
age at which the system will be normally operated and 
to be certain that this will not materially exceed the 
accepted factors of safety for the individual pieces of 
apparatus of which it is composed. At present the most 
important rule in the A. I. E. E. standards defining 
“Rated Cireuit Voltage’’ appears in the transformer 
section. It has been suggested in the Standards Com- 
mittee to issue a new general rule resembling the pres- 
ent one, reading substantially as follows: 

Rated Circuit Voltage. For the purpose of fixing a 
value to be used in designing and testing electrical ap- 
paratus, the rated voltage of a circuit or system is de- 
fined as the highest rated voltage of the apparatus 
supplying it. By cireuit voltage is meant the voltage 
from line to line as distinguished from line to neutral, 
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This voltage rating applies to all parts of the circuit. 
The actual operating voltage of the circuit may vary 
from the rated circuit but should not exceed it. 

The present voltage standards, excepting apparatus 
rated at 2300 v. and below, call for apparatus whose 
voltage ratings are expressed in even multiples of 11. 
These voltages apply to motors transformers, both 
primary and secondary windings, and generators, with 
the exception that in some cases transformers are given 
a double rating. A simple system employing the pres- 
ent voltage standard is shown in Fig. 1. 

In this elementary but representative system, the 
voltage ratings of generators, motors, and step-up and 
step-down transformers are shown as multiples of 11, 
exgepting that the substation transformers supplying 
the the 2300 v. distribution lines are rated at 2300 v. 
and the distribution transformers are given the usual 
triple ~ating of 2400-2300-2200 v. 

The voltage drops assumed are as follows: 
132-kv. line cent approx. 
66-kv. line cent approx. 
SS ee eer eee re é cent approx. 
2300-v. line cent approx. 
os re nee 3 cent to lamps 

and services cent to motors 
Power transformers .......... t cent 
Distribution transformers cent 

This diagram shows that with the generator operated 
at rated voltage the voltage at the 115-v. lamps would 
be only 102 v. at full load on the system, and the volt- 
age at motors 10 per cent low, even if transformer is 
operated on its lowest high tension tap and a regulator 
boosting 10 per cent is allowed for. The alternative at 
present is to over-excite the generating end of the sys- 
tem. It is this that is now so commonly done. If we 


-assume motor and lamp voltages as fixed, it would seem 


obvious that the principal faults with the present sys- 
tems are that transformer ratios are too high and gen- 
erator potentials too low. 
FEATURES OF PRoposeD STANDARDS 

The new system of standard voltages here proposed 
contemplates a change in the principle of the present 
system. An example of the new system is shown in 
Fig. 2. Here, as in the present system, step down trans- 
formers will be equipped with the equivalent of four 
21% per cent taps in the primary windings below rated 
voltage. Step up transformers for location adjacent to 
generators will be equipped with the equivalent of two 
21% per cent taps in the primary windings below rated 
voltage to provide additional range for compensating 
for the voltage regulation of the transformers and to 
avoid over-excitation of the generators. With this stand- 
ardization the deficiencies of the present standards have 
been eliminated. The actual voltage values which it is 
proposed to assign to the several voltage classes are 
shown in the accompanying tabulation. They are ad- 
mittedly a compromise with the present standards. The 
motor voltages now in use have been retained. In the 
lower voltage range generator voltages will not be 
changed. In the upper they will be increased approxi- 
mately 5 per cent. Step down transformers having 
primaries rated 2300 v., in which class fall the millions 
of kv.a. capacity now in use for lighting service, will 
not be changed. 

By the definitions previously quoted, the rated sys- 
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tem voltage becomes the rated voltage of the generators 
or secondaries of the transformers supplying the sys- 
tem. It will be noted that above 4150 v. recommended 
system voltages are approximately multiples of 11.5 up 
to and including 69,000 v. Above they are multiples of 
11. This is a compromise based on a study of existing 
systems and the cost involved in changing manufac- 
turers’ present designs. There are so many step-down 
transformers in the 66,000 v. class and below whose 
primaries are multiples of 11 that it was thought in- 
advisable to change their voltage ratings and it was 
necessary therefore to increase the system voltage rat- 
ings and step up transformer secondary voltages for 
those classes to multiples of 11.5. The low tension wind- 
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standards for 88,000 v. and above correspond to the 
system voltages of multiples of 11. Below 88,000 v. 
they are somewhat higher than the recognized system 
voltages given in the tabulation in order to meet exist- 
ing conditions in the lower voltages. The tabulation also 
gives motor voltages in multiples of 11 while the gen- 
erator voltages, in order to allow for line drops are 
multiples of 12 up to 2400 v. and multiples of 11.5 from 
6900 v. up. 

It is believed that the plan set forth here will ful- 
fill the five conditions set forth in earlier paragraphs 
and furnish an escape from the present embarrassing 
dilemma and it is hoped that those interested in this 
question of a.c. voltage standards will accept and con- 


PROPOSED VOLTAGE RATINGS FOR SYSTEMS, GENERATORS, SWITCHING, CONTROL AND PROTECTIVE APPARATUS, TRANS- 
FORMERS, ETC. 
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T Generators 


Step-up transformers Step-down transformers 


Systems 


and syn. 
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Induction 
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2,400 
4,150 
6,900 


13,800 


11,500 (F) 


120 
240 
480 
600 
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11,500 
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220 
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11,000 
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2,300/3,980 Y 
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11,000 
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11,500 
13,800 


2,300/3,980 Y 


6,600 
11,000 
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230 
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11,500 
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25,000 
37,000 
50,000 
73,000 
88,000 
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46,000 
69,000 
88,000 
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44,000° 
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132,000 
154,000 


22,000 
33,000 
44,000 
66,000 
84,000 
105,000 
126,000 
147,000 
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GENERAL NOTE 

Guarantees of efficiency, heating, overload, etc., and over-voltage tests 
of all apparatus should be based on the rated voltage of the apparatus 
with the exception of step-down transformers, the over-voltage tests on 
which should be based on rated secondary voltage; and a primary voltage 
five per cent greater than rated voltage. 

SPECIFIC NOTES 

“‘A’’—Generators and synchronous condensers should be designed to 
deliver rated kv-a. output at rated power factor and frequency throughout 
a range of five per cent below to five per cent above rated voltage. 

““B’’—Induction motors should be designed to deliver rated h.p. 
throughout a range of 10 per cent below to 10 per cent above rated voltage 
at rated frequency. 

““C'’—Apparatus, as here used, includes oil circuit breakers, disconnect- 
ing switches, current transformers, insulators, bushings and fuses. The 
voltage ratings of potential transformers should be the same as the recom- 
mended system voltage ratings; their secondaries should be rated approxi- 
mately 115 volts to permit the employment of the now existing even 
ratios of transformation. Above 73,000 volts, apparatus should be de- 





signed to operate successfully at five per cent above rated voltage during 
emergencies. Up to and including 73,000 volts, apparatus is maximum 
rated. For maximum rated apparatus the operating voltage of the system 
on which it is used should not exceed the rated voltage of the apparatus 
even during emergency operation. 

“D''—Lightning arrester voltage standardization recommendations 
have been omitted pending further study. 

‘“‘K’’—Transformers should be designed to operate during emergencies 
at five per cent above rated voltage, the over-voltage being obtained by 
over-excitation and not through the use of taps. They should be equipped 
with taps as follows: 

(a) Step-up transformers should be equipped with the equivalent 
of two 2%%4-per cent full capacity taps in the primary windings to 
provide additional range for compensating for the voltage regulation 
of the transformers and to avoid over-excitation of generators. 

-(b) Step-down transformers should be equipped with the equiva- 
lent of four 2 4-per cent full capacity taps in the primary windings to 
provide additional range for compensating for line voltage drop. 

“F’'—When possible, 11,500-volt systems should be discouraged in 
favor of 13,800-volt ones. 








ings of the transformers will be rated five per cent lower 
than the system voltages or generator voltages. 

Thus, step up and step down transformers will not 
be interchangeable, but each will have the proper ratio 


for its purpose. To make them interchangeable would 
require 25 per cent range, which would involve too 
great an expense if applied to all transformers. Trans- 
formers of 25 per cent range may be required in many 
eases where power flows in either direction, but such 
transformers should be of special design in which extra 
eost should not involve the whole line of transformers. 
The tabulation of voltages gives also the present manu- 
facturers’ standards for apparatus voltages, such as oil 
circuit breakers, disconnecting switches, ete. These 


sider this proposal in the spirit in which it is offered, 
namely, simply as a basis of discussion, as a seriously 
and comprehensively thought out plan of voltage stand- 
ards for all apparatus employed in transmission sys- 
tems. It will fully serve its purpose should it lead ulti- 
mately to a rational set of standards which can be 
employed with a reasonable degree of success in new 
systems and throughout an appreciable part of existing 
ones. 

It is expected that the adoption of these proposed 
standards will eliminate the use of apparatus which is 
special with respect to voltage and would therefore help 
remedy a situation which has cost the public from 
$100,000,000 to $200,000,000. 
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Electric Power for the Movies 


New First NaTIonaL Stupios AT BURBANK, 


‘ 


ITH THE STARTING of the motor generators 

in the studios of the First National Productions 
Corporation at Burbank, California, one of the largest 
film cities in the world recently went into production. 
These studios, designed and constructed by the Austin 
Co. of California, comprise some 30 large buildings. 
An elaborate electrical system is installed which is de- 
signed not only to satisfy present needs, but also has 
ample provision to fulfill the requirements of buildings 
to be erected in the future. 

















FIG. 1. TRANSFORMER BANK CONSISTING OF THREE 500- 
Kv.A., 15,000/2300-v. UNITS, INSTALLED JUST OUTSIDE THE 
GENERATOR ROOM 


All electrical energy is supplied by the Southern 
California Edison Co. over two separate 15-kv., 3-phase, 
50-eyele lines, run underground from the property line 
to a transformer platform just outside the generator 
room which is approximately in the center of the yard. 
These lines terminate on a double-throw switch, then to 
a bank of three 500-kv.a. transformers through an oil 


circuit breaker. This transformer platform, which is 
shown in Fig. 1, has been made sufficiently large to per- 
mit the installation of an additional bank of three 500- 
kv.a. transformers, and the bus work is arranged so that 
it may be readily extended. From the 2300-v. secondary 
bus a line is carried to the alternating current switch- 
board in the generator room. The a.c. switchboard and 
the entire secondary distribution system, including 
transformers, will operate at 2300 v. for the present but 
all equipment is insulated for 5000 v. or designed to 


Cau., Have INTERESTING ELECTRICAL LAYOUT 


operate at 4400 v., so that it may be changed to a 4000 
or 4400-v. system without additional expense. 

Present generating equipment consists of three 300- 
kw., 3-unit motor generator sets, each set consisting of 
one 450-hp. synchronous motor direct connected to, and 
mounted on a common bed plate with two direct current 
generators, rated at 150 kw., 125 v. each. The gen- 
erators are guaranteed not to vary over 3 v. from no 
load to 150 per cent load, and are connected in series 
to supply three-wire service of 250/125 v. In addition 
to these stationary motor-generator sets, there will be 
two 250-kw. sets of a similar type, mounted on trucks 
for portable uses. These may be set at points of heavy 
load around the yard or taken out on location where 
2200 or 4000-v. service is available, or they may be paral- 
leled with the stationary sets in the generator room. 





A VIEW IN ONE OF THE MILL BUILDINGS AT THE 
FIRST NATIONAL STUDIOS 


FIG. 2. 


The a.c. control board consists of 12 panels, 3 of 
which are synchronous motor starting panels; 2 feeder 
panels; one incoming main line panel and 6 feeder 
panels. The auto starters for the synchronous motors 
are installed in a vault underneath the a.c. switchboard. 

The d.c. switchboard consists of 6 main generator 
control panels, 12 feeder panels and 2 tie panels, the 
latter two serving to parallel the portable motor gen- 
erator sets to the d.c. bus. The 12 feeder panels con- 
trol three 3-wire feeders to each of four stages, each 
feeder being made up of two 500,000-c.m. cables on the 


- outside legs, and one 500,000-c.m. cable for the neutral. 


A double bus system with double throw switches on all 
panels is used, which permits a very flexible operation. 

Ample space has been provided in the generator 
room for the addition of 1500 kw. of motor generator 
sets, and the necessary control panels as well as addi- 
tional feeder panels for future stages. 

The d.c. wiring in each of the four present stages, 
which are 135 ft. wide, 240 ft. long and 35 ft. high, 
consists of three feeders of the same size as described 
above running the entire length of the stage 5 ft. above 
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the bottom chord of the trusses, each feeder being tapped 
for four 600-amp. switches spaced equally along the 
length of the stage; these switches are 2-pole, single 
throw, and are equipped with 3 clamping bars for stage 
cable connections. 

General illumination in the stages is provided by 
300-watt lamps in steel enameled reflectors, and is fig- 
ured on the basis of 1 watt per sq. ft. of floor area. 
Each of four stages now completed have a floor area of 
approximately 35,000 sq. ft. The 137-ft. trusses for 
these stages were especially designed by the Austin Co. 
to support the heavy stationary and portable lamps, 
each truss being required to support a hanging load of 
12,000 Ib. 

There are above 200 hp. of shop and mill motors in 
the buildings at the south end of the yard which are 
supplied with energy through a 220-v. secondary dis- 
tribution system from a bank of 2200/4400-v./220/110-v. 
transformers in a vault in the mill building, the light- 
ing in all the shops buildings is based on 1 watt per 
square foot of floor area, using steel enameled reflectors. 

There is another transformer bank at the north end 
of the yard for supplying 220/110-v. light and 220-v., 
3-phase power in the administration portion of the yard. 


Interconnection Between Two 
and Three-Phase Circuits 


By C. 0. Von DANNENBERG 
N THE DEVELOPMENT of low voltage distribu- 


tion circuits, the general trend appears to be tending 
mainly in the direction of three phase, four wire sys- 
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THREE-PHASE-TWO-PHASE TRANSFORMATION WITH INTER- 
: CONNECTION BETWEEN CIRCUITS 

It is not uncommon to find many systems in which 
two-phase circuits, three wire and four wire, were orig- 
inally installed so that in changing over to a three-phase 
system, either three or four wire, it is necessary at times 
to interconnect two-phase and three-phase circuits dur- 
ing some period while the changes are being made. 

Accompanying are a number of diagrams showing 
connections that were necessary in an actual distribu- 
tion system to conform to the operating conditions men- 
tioned in the foregoing paragraph. These conditions 
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briefly are as follows: Transformer banks ‘‘A’’ and 
‘‘B’”’ are fed from the same high voltage system at 
points some distance apart and in turn feed different 
sections of the same city. It became advisable to connect 
the 4-kv., three-phase circuit to a portion of the two- 


-phase system at point ‘‘M’’; to do this it was neces- 


sary to install transformer bank ‘‘C’’ for this purpose. 

The windings of the transformers are numbered at 
the end of each high voltage and low voltage phase end. 
Figures 1 to 8 inclusive show vectorially the voltage 
relations for each circuit and Fig. 8 particularly shows 
the voltage relations of the super-imposed vectors of 
Figs. 3 and 7 at the junction point ‘‘M.”’’ 

The actual test for the correctness of the connec- 
tions at point ‘‘M’’ was made by closing one of the 
disconnecting switches at point ‘‘M’’ and testing with 
a voltmeter connected to the circuit through a potential 
transformer for zero voltage; that is, the voltage across 
the other two open switches. For instance, if J and D 
were connected through the switch blade and the con- 
nections were correct, the voltages K-E and L-F would 
be approximately zero depending on the relations of the 
voltages J-K to D-E, J-L to D-F and K-L to E-F. 

A potential transformer having a voltage rating of 
double the phase voltage, namely, 8 kv., should be used 
or two 4-kv. potential transformers connected in series 
on the high voltage side and in multiple on the low 
voltage side. The need of a higher voltage potential 
transformer is necessary for the following reason: 

Assume that point V, Fig. 7, was connected for test 
to point 7, Fig. 3. Figure 9 gives this condition. It will 
be noted that the voltage between the open points 9 and 
n is equal to double the normal phase voltage, while 
that between 11 and p is normal. Other conditions 
would give different results but the case taken illus- 
trates the point in question. A lamp bank could, of 
course, be used in place of a voltmeter. 


Rural Electrification 


AN EDITORIAL IN The Engineer of Nov. 26, 1926, 
points out that ‘‘cheap distribution is unquestionably 
the keynote to successful rural electrification.’’ ‘‘Pos- 
sibly, however, one of the main reasons why the elec- 
trification of continental rural districts has proved suc- 
cessful is that every effort has been made to simplify 
and cheapen distribution. ’’ 

For instance, the Royal Board of Sweden has di- 
vided Central Sweden into about 400 small local dis- 
tribution districts, each with an average area of about 
20 sq. mi. A transformer station is located in the cen- 
tral part of each district from which energy is sold at 
wholesale rates not only to large power consumers, but 
also to local organizations which control their own net- 
work, supply transformers and retail rates. Generally 
these organizations are co-operative, each shareholder 
being charged for costs of construction, upkeep and 
management, ete. A fair density of population is re- 
quired besides a fair standard of prosperity and a popu- 
lar appreciation of the advantages of electricity in daily 
life to make rural electrification a success. 


SOME WORKMEN who couldn’t see the need of goggles 
can’t see anything now, observes Walter G. King of the 
National Safety Council. 
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Western Reserve University Buys 
Power and Makes Heating Steam 








work in college buildings and maternity hospital, 

the power plant of Western Reserve University, 
Cleveland, Ohio, some interesting features. 
Alternating current at 11,000 v. for lighting, motors 
and laboratories is brought by a line running direct 
from the central station; it is stepped down, con- 
verted into 6-phase by the transformers and again 
converted into 230/115-v. d.c. by three 350-kv.a. syn- 
chronous converters and distributed by an Edison 
3-wire system. Two 60-t. ammonia compressors, 
driven by direct-connected, single-cylinder, poppet- 
valve uniflow engines, supply refrigeration for lab- 
oratories and hospital. Double pipe condensers are 
used in conjunction with these, condensing water 
being cooled by a spray tower on the roof. 


G ‘work in coll STEAM for heating and process 


Steam is generated at 150 lb. pressure by four 515- 
hp. water tube boilers, fired by motor-driven travel- 
ing grate stokers. All high pressure piping joints are 
welded. Coal is handled to the overhead bunker by 
conveyors, the motors of which are interlocked, and 
is measured by a weigh larry. Ash is handled by the 
same conveyor. Two boilers operate on natural draft, 
the other two having a forced draft fan. Steam for 
heating is passed through reducing valves. 


Water is treated in a zeolite water softener of 6,000 
lb. an hour capacity, heated in a deeprating heater 


el 
SaR— es 2 eee 
Pon) ~e 


which also supplies hot water to the building and is 
pumped to boilers by simplex steam pumps. Vacuum 
pumps are installed on the heating system and com- 
pressed air for various purposes is supplied by two 
steam-driven air compressors. 


Charles E. Walsh is chief engineer of Western 
Reserve University and F. H. Penniman is chief 
electrician. 
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Personnel Meetings Boost Plant Efficiency 


Sucw GatHerincs ArE Founp NECESSARY IN SecuRING PERFECT CO-OPERATION, HIGH 
EFFICIENCY AND SAFETY IN THE MoperRN Power Station. By CHARLES A. ADAms* 


S THE HEADING would indicate, I am an ardent 

booster and a profound believer in the organization 
of the personnel of a power station for the best interests 
of the employer, employe and the organization as a 
whole.’ The organization of the men in the station who 
are so closely associated with one another makes co- 
operation between the engine room, boiler room and 
operating division possible, consequently everything 
works in perfect harmony and with greater efficiency. 

I shall endeavor, by taking for an example a station 
with which I am thoroughly familiar, to prove my asser- 
tion and to show that above all else the human factor, 
the personnel, is the predominating factor in the station 
and that they are benefited by the knowledge gained 
both collectively and individually and their value to 
the organization in general is thereby increased. 

The station to which I have reference was the pio- 
heer in this field of endeavor for the particular division 
of power stations of which it was a unit and the meet- 
ings were inaugurated under my personal supervision, 
the results of which I am justly proud. The first of 
these meetings was held with 20 members of the per- 
sonnel present and at this initiatory meeting the pur- 
poses of the meetings were disclosed, and the benefits 
to be derived from the study of common problems and 
through co-operation of the personnel set forth. 

Fundamental principles of the organization of the 
personnel is co-operation between the departments and 
individuals of the plant and the education of the per- 
sonnel in modern engineering and power plant practice. 
Just how well it serves the purpose you may judge for 
yourself. 

KNOWLEDGE OF PLANT ESSENTIAL TO PERSONNEL 

To begin with the steam generating department was 
taken for study and tests run, compiling all data into 
simple articles or essays showing conditions, results and 
improvements ; these articles were then presented before 
the personnel for their study and discussion. 

These articles included station efficiency, boiler and 
furnace efficiency, furnace construction and mainte- 
nance, boiler designs and maintenance, superheaters, 
feed water regulation, combustion, draft, fuel, feed water 
systems, operation of boilers, variations of load causing 
variations in thermal and combined efficiency, the rela- 
tion between steam flow, air flow and CO, and numerous 
other points of interest in the operation of the steam gen- 
erating department. These tests and articles were made 
to show the relation between the different factors that go 
to make up an efficient department and the articles were 
prepared to enlighten every member of the personnel 
on the operation and equipment. 

The meaning of thermal efficiency, combined effi- 
ciency, average rating of boilers, equivalent evaporation. 
ete., was explained in detail and these factors pointed 
out in the tests under discussion. 

It is to be understood, of course, that the mere 
reading and discussion of these things would not make 
a more efficient boiler room but as often as these tests 
would show some condition to exist which was detri- 


*Chief Engineer, Columbus Electric & Power Co., Columbus, Ga. 





mental to efficient operation this objectionable feature 
was removed or compensations made as much as human- 
ly possible, for no one could or would expect to obtain 
the very best results with obsolete or defective equip- 
ment or material of a grade inferior to standard or un- 
suited. In case of a defect or anything out of the 
ordinary being indicated by the running of a test, or 
some trouble had developed during operation, a thor- 
ough study was made and this was reported and dis- 
cussed at the next meeting of the personnel. Due to 
this close study of the steam generating department 
alone and the repairing or renewing of worn or obsolete 
equipment, a saving of great proportions was effected 
and most especially in the coal consumption. 

Accurate charts and curves were made up from 
the readings taken during the tests and the regular 
operation to show the relation between the steam flow, 
air flow and CO, and it was proven to the entire satis- 
faction of the personnel that there was a definite rela- 
tion between these factors and that a variation of one 
caused a variation of the other factors. From these 
charts it was also shown that the CO, was directly af- 
fected by the use of soot blowers at proper intervals 
and that cleaning the tubes of soot raised the per- 
centage. 

Through these simple and apparently negligible tests 
and operations the various small details were attended 
to in proper order and little by little the thing began 
to take definite form until these molecules of study and 
work have finally crystallized into a beautiful, efficient 
and economical steam generating station. 


The electrical department, of course, is one place 
where little can be done, especially in raising the effi- 
ciency of the apparatus, due to the fact that the electric 
generator, being comparatively simple even in its most 
complex forms, is a source of exceedingly little loss— 
thanks to the research and study, and the constant im- 
provement of this equipment by the manufacturer who 
now has it as near perfection as it is possible for the 
human mind to conceive. It is possible, however, to 
increase the efficiency and accuracy of the electrical 
department or operating: division. by increasing the effi- 
ciency and broadening the knowledge of the personnel 
of this department. which is the predominating factor. 

. Allow me to diverge’from my line of thought. long 
enough to say that one of the greatest problems con- 
fronting the foreman in the power field today is the 
education of the workmen to their responsibility, duty 
and a thorough acquaintance with and understanding of 
the apparatus which they operate or with which they 
are thrown into constant contact. 


CuieF ENGINEER SHOULD SELECT AND TRAIN His MEN 

As a rule, the chief engineer, being more or less in 
constant touch with the personnel of his station, is in 
a position to know better than anybody else the traits, 
habits, thoughts and deeds of the personnel, therefore 
he is familiar with the psychic qualities of the ideal 
power house man, so to speak. It is for this reason that 
the chief engineer should be given the privilege of select- 
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ing and educating the personnel of his station and make 
such changes in the position or occupation of the in- 
dividuals as would be most beneficial for both the em- 
ployer and employe. 

An education in the theory and operation, as well 
as in the design and construction of the necessary ap- 
paratus and equipment in a modern power station can 
be given the personnel and it is with this purpose in 
mind that the chief can and will select his. personnel 
for their aptitude to learn and their interest in the 
work; being closely associated with his men and their 
work, he can easily tell his man or the type of the man. 


Stress Lam on SAFeTy AND First Arp 


To get back to the meetings, it is a part of the 
regular routine of the meetings to teach, talk and think 
safety and first aid to the injured, and at every meeting 
some instruction or article is given in the interest of 
safety. Hazards in and about the plant were discussed 
and remedies suggested, with progress in this line re- 
ported, and in this way the plant has been made as safe 
as possible for the operator, and safeguards the equip- 
ment as well. Safety signs have been designed and in- 
stalled to meet various requirements and safety appli- 
ances used on the equipment where practical or neces- 
sary. This not only reduces accidents and loss of time, 
but is a step forward in preventing damage to equip- 
ment or interruptions to service which might be caused 
by these accidents if no steps were taken to prevent 
them. 

These meetings not only serve to increase the effi- 
ciency of the station as a whole, but are of great help 
in the advancement of the employes, for as the meetings 
were held and various subjects discussed, at some time 
or other a member of the personnel would show especial 
interest in a department of the plant with which he is 
not connected and possibly have talent for this line. 
He is then given a chance to prove his usefulness in this 
department and will almost invariably result in ad- 
vancement of himself. All this, of course, is of value 
to the organization for the more experience or useful 
practice a man gets, the more his worth to the company 
is increased. 


PREPARATION OF ARTICLES Is HELPFUL 


To create an interest in these meetings it is necessary 
to give the personnel something of particular interest 
at each meeting and create that feeling of accomplish- 
ment and good will that will make them want to work 
together for the good of the meetings and their work. I 
know of nothing that accomplishes this so well as the 
preparation of articles on the theory, design, construc- 
tion and operation of some machine or piece of ap- 
paratus in the station or in some other station that gen- 
erates steam or power or both. Let me stop here to 
explain that theory, contrary to general opinion, does 
not mean some complicated mathematical process or the 
propounding of some long windy law of physics but, on 
the other hand, theory, in its original sense, means ‘‘use- 
ful in practice.’’ 

That was the idea in mind when these articles were 
begun and, to make it worth while and beneficial, the 
articles were always prepared each time by different 
members of the personnel of different departments. This, 
aside from providing instruction to the personnel, gave 





the person preparing the article a wider view and better 
understanding of the apparatus in question as extensive, 
research and diligent study were necessary in most cases 
to make the article one of interest and importance. 

These articles were wide and varied and included 
such subjects as superheaters, furnace walls, their con- 
struction and maintenance, stokers, protective relays, 
steam turbines, a.c. generators, water tube boilers, jet 
condensers, system operating, theory and design of al- 
ternators and transformers, first aid, power factors, al- 
ternating current and its characteristics, ete. 

In each and every case these articles served to inform 
some member of the personnel upon some subject with 
which he was not very familiar and in some cases things 
which he had not even dreamed of. 

These things, assisted by the regular meetings, have 
served to bind the personnel closer together in the 
operation of the station and to give them an understand- 
ing of the problems confronting the other departments. 
and make a man realize that in times of trouble on the 
system his boots are not the only ones that are getting 
wet and that the other departments are getting their 
share of the trouble also. In this way the departments 
are caused to work in harmony and for the greatest 
efficiency of the station from the coal pile to the a.c. bus. 

As previously mentioned in this article there are 
numerous reasons why I should be proud of the 
personnel which resulted from these meetings and 
the results obtained both directly and indirectly from 
them, and I have endeavored to explain some of the 
most important accomplishments wrought by them and 
just why I am firm in my belief that personnel meet- 
ings are a necessity for perfect co-operation in the 
modern power station for the good of the employer, 
employe and the organization in general. 


Report for 1926 of the National Association of Rail- 
road and Utilities Commissions comments on government 
ownership as follows: 

‘‘Even if there were no other reason for private 
operation of electric utilities, this country could not 
afford to impose the stagnation of state operation on 
the utilities which have already enabled this country to 
outdistance the world in electric development. 

‘*During 1925, 269 municipalities which operated 
their own electric plants abandoned government oper- 
ation and resorted to privately operated plants for their 
electric power, because of inherent defects of govern- 
ment operation. Managers were so handicapped 
by the inevitable consequences of political control that 
they were unable to provide the cheap and efficient 
service which neighboring private plants were able to 
supply. — 

‘* Actual records show that there are now more than 
1500 municipal plants in the United States and that, 
out of this number, not more than 1 per cent are oper- 
ating at a profit.’’ The report also states that a total 
of 1129 government-operated plants have been aban- 
doned in favor of private operation. 


_ An Inpiana farmer, who had his household and 
farmstead equipped for the efficient use of electricity, 
has this past year-been able to handle 40 additional crop 
acres without any added expense for help, due to time 
which was saved in the house and the dairy barn. 
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Using Excess Flow to Increase Head on Turbines 


SeveRAL Devices ror INcrEASING Heap ON HypRAULic TurRBINES By Using Excess WATER IN 
HieH Fiow Pereriops Have Proven EcoNoMICAL AND CONVENIENT AT LARGE Hypro PLANTs 


N A STREAM-FLOW or run-of-river hydraulic 

power development some means must be provided 
for passing surplus water during the high flow periods. 
If this is done in the conventional manner by discharg- 
ing the water over a spillway or through sluices 
adjacent to the power house the head on the turbines is 
usually reduced by backwater in the tailrace. Several 
schemes have been developed for making use of the 
excess water to increase the head on the turbines. 

The serial report of the Hydraulic Power Committee 
of the Engineering National Section, N. E. L. A., issued 
in December, 1926, summarizes the operating and eco- 
nomic advantages of several methods of discharging 
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FIG. 1. TEFFT TUBE SPILLWAYS AT ALCONA DAM OF 


CONSUMERS POWER CO. 
Two turbines under 41-ft. head have three tubes each, dis- 
charging into the draft tubes. Spillway tubes are funnel- 
shaped at inlet, changing to polygon and then to circular 
section to dissipate energy of issuing stream. Baffle down 
stream creates quiet pool. Control is by butterfly valve. 


surplus water. Detailed descriptions are given of the 
Tefft Tube Spillway, the Thurlow Backwater Suppres- 
sor and the Moody Ejector Turbine. 

These devices all utilize the waste energy of the fall 
and passage of surplus flow in excess of that required 
by the wheels to eliminate or offset the loss of head 
ordinarily produced by the rise of backwater below 
the dam and to recover the consequent loss of capacity 
and output during high-water periods. To a certain 
extent they may, as in the case of the Thurloy device, 
under moderate amounts of excess flow, actually exceed 
the normal low water head. Although decrease in 
capacity or output from high water may be ordinarily 
of such short duration or of so little moment, especially 
in systems of interconnected plants, as to warrant no 
additional investment in devices of this kind, some form 
of special sluicing or backwater suppression may be of 
considerable economic value where local conditions re- 
quire heavy expense in providing sluicing capacity of 
the usual types or where there may be difficulty or 
expense in sluicing operations, or high water losses in- 
volved requiring considerable amounts of makeup by 
steam or other supplemental power. 





In the case of the Tefft form of sluice, Figs. 1 and 
2, which was developed for the use of the Consumers 
Power Co., at sites where soil bottom would make the 
ordinary form of sluicing difficult and expensive, a full 
report has been received on two representative installa- 
tions, Aleona Dam and Hodenpyl Dam, from E. M. 
Burd of the Commonwealth Power Corp. The Hoden- 
pyl project was completely described by Mr. Burd in 
the July 15, 1926 issue of Power Plant Engineering. 

The statements of results in these two cases are sum- 
marized below: 

(1) As to physical operating conditions, in com- 
parison with the usual type of Tainter gate spillway, 
the advantages of the tube form are as follows: 

(a) Considerable economy in construction. 

(b) An increase in effective head by reduction of 
tailwater elevation brought about by the thin sheet of 
water rushing through beneath the draft tubes, lowering 
the effective tailwater elevation and producing a stand- 
ing wave immediately below the power house. 

(c) Ease of operation from generator room without 
additional man power and without the usual difficulties 
with ice, rubbish and the like. 

(d) Elimination of a fixed spillway crest with con- 
sequent freedom to manipulate the pend to advantage. 

(2) ‘*The cost of spillway tube construction,’’ says 
Mr. Burd, ‘‘will vary with each type of installation, 
depending upon the detail design of the power house 
substructure, the spilling capacity, the head at the 
plant, the type of gates or valves used in shutting off 
the water from the tubes and the operating equipment 
for the gates or valves themselves. To state definitely 
what such an installation would cost is therefore im- 
possible. It has been found, however, that in studies of 
individual plant design in each case the cost of the 
power house with all self-contained sluices or spillway 
tubes is considerably lower than that of the power 
house and a separate spillway structure.’’ 

(3) As to physical and economic results the claims 
are as follows: 

(a) Better construction methods and power house 
design, permitting safer construction on poor founda- 
tions and assisting the turning of the river during con- 


struction. 
(b) Increase in effective head during high water 


when most desirable. ; 
(ec) Elimination of freezing, adding to the safety of 


the structure. 
(d) Advantage of operation from the turbine room 


or nearby. 

(e) Quiet water discharges down stream into a still- 
ing pool, minimizing erosion. 

No figures are given as to actual effect on capacity 
or output or cost of operation and earnings. It is stated 
that economy for heads below 16 ft. is questionable. 

~The Thurlow Backwater Suppressor type, Fig. 3. 
has been in operation at the Mitchell dam of the Ala- 
bama Power Co. on the Coosa River in Alabama for 
about 3 yr. and its operation is reported to be most 
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FIG, 2. HODENPYL PLANT OF CONSUMERS POWER CO. HAS THREE SPILLWAY TUBES FOR EACH UNIT 


Steel-lined tubes of rectangular section run through concrete substructure discharging under hydraucone table. Control 
is by caterpillar gate with hoists. Downstream apron slabs and baffles to smooth out the flow are the same as at Alcona. 
Two 12,500-hp. units, 8888 kv.a., with double exciters operate at 65 ft. head. 


satisfactory. No trouble of any nature has developed 
due to changes from the conventional power plant de- 
sign. The normal head is 70 ft. Results reported by 
I. A. Winter of the Alabama Power Co. are as follows: 
(1) As to physical operating conditions: 
(a) ‘‘Not only can low water operating heads be 
maintained, but a substantial incréase above low tail- 


sie NMI oS 


water head can be realized up until tailwater has 
reached about 25 ft. above normal.’’ 

(b) Operation from one floor minimizes the crew. 

(c) The plant and sluicing equipment are all 
brought under one crane. 

(2) The analysis of cost of the suppressor type of 
plant in this ease, where the whole width of channel is 


FIG. 3. MITCHELL DAM PLANT OF ALABAMA 
POWER CO. IS EQUIPPED WITH THURLOW BACK- 
WATER SUPPRESSORS 


Three 26,000-hp. units under 70-ft. head are on 
separate foundations. Flood water passes around 
the unit foundation and over spillway above 
draft tube openings, regulated by regular spill- 
way gates. This design uses whole width of river 
as spillway section. Roof over generators rolls 
apart, allowing crane to handle all equipment. 




























available for spillway, shows a material saving over the 
conventional plant, as a saving of over 400 ft. of spill- 
way and excavation was effected. Each case, however, 
must be treated as a special problem. 

(3) As to economic results, Mr. Winter states in 
comments on his report that ‘‘We have found in some of 
our studies that the suppressor has the advantage of 
replacing a unit in an installation of as low as five 
units, but in other cases it has proved to be of little 
value and this type of plant was not considered. Con- 
ditions vary to such an extent that the feasibility of 
using a backwater suppressor becomes a specific problem 
in every case.’’ Quoting from the report: 

















FIG. 4. EXPECTED PERFORMANCE OF 12,000-HP. MooDY 
EJECTOR TURBINE OF ABITIBI ELECTRIC DEVELOPMENT CO. 
Ejector consists of cylindrical gate in draft tube below run- 
ner, which allows bypassing water from casing to draft tube 


at high velocity, thus increasing draft head on unit and 
counteracting rise in tailwater. 


‘‘The power saved by the suppressor at Mitchell 
Dam is regarded as so much saving in steam running, 
and is given credit as such. This would apply to any 
system with a well-balanced hydro-steam combination.’’ 


Moopy Evsrector TURBINE 


The Moody Ejector Turbine was recently installed 
on two 12,000-hp. I. P. Morris turbines at the Island 
Falls plant of the Abitibi Electric Development Co., 
Ltd. (plant originally built by the Hollinger Consoli- 
dated Gold Mines, Ltd.). In this type, surplus water is 
discharged from the scroll case of the wheel through a 
cylinder gate directly into the throat of the draft tube. 
Although no full tests have been made on this installa- 
tion, preliminary tests are reported to bear out the 
experimental tests made on models. The manufacturer’s 
report indicates that: 

(1) As to physical operating conditions, the use of 
the ejector maintains under the reduced head of 50 ft. 
the full power of the wheel under the rated head of 
60 ft. 

(2) The cost of installation is affected little, as only 
slight modification is necessary in the waterways or the 
general arrangement and construction of plant. 

(3) As to economic results, no information is avail- 
able other than their statement that based on the per- 
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formance of the first two units two more units prac- 
tically duplicating the first two are now being installed. 


Provision for Expansion in Coal- 
Handling Installation Pays 


By Georce Kunz 


ROVISION FOR power plant expansion was ably 

met when the original coal-handling equipment of 
the Milwaukee Corrugating Co. was installed by the 
Chain Belt Co.. Through this anticipation of future 
needs, it was possible recently to add a new 160-hp. 
boiler without further increase in coal-handling appa- 
ratus. The extra cost involved in this provision for 
the future was small compared with the necessary cost 
of installing new equipment. 

In the plant as it was installed a year ago, coal is 
received in railroad cars, each car being dumped into 
a concrete hopper loeated underneath the tracks. From 






SCREW-TYPE CONVEYOR DISTRIBUTES COAL FROM BUCKET 
ELEVATOR TO THE VARIOUS BINS 


here it is conveyed by gravity to an apron feed conveyor 


which feeds the coal to a Rex vertical bucket elevator 
of the centrifugal discharge type. This bucket elevator 
is enclosed in a steel casing to confine the dust, which 
acts as a guard around the chain and buckets which 
operate on the inside. The coal is then fed from the 
elevator into a 16-in., serew-type distributing conveyor 
located over the coal storage bin. This screw-type 
conveyor is 33 ft. 6 in. long, and will operate at a 
speed of 40 r.p.m., which is fast enough to handle the 
amount of coal necessary for the three boilers now in 
use. The coal then passes by gravity from the storage 
hopper to the stoker hoppers located at the boilers. 
The entire equipment from the hopper underneath 
the tracks to the apron feeder conveyor elevator and 
screw conveyor is driven by one common motor, which 
is located near the elevator head. This prevents any 
of the units being started or stopped, except in unison, 
thereby avoiding overloading of any one particular unit. 


Ir pays to sit down every so often and see where 
you’re headin’ in at. There are times when we are quite 
sure we are chasing a live trail, when a little reflection 
would reveal that it’s only a blind alley. The excitement 
of the chase often distracts one’s attention from a grand 
stand play being put over. 
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At the right is shown the compressor 
end of one of the compound ammonia 
compressors. The low pressure cylin- 
der takes suction at about atmospheric 
pressure, discharging at 40 lb. gage to 
the suction of the high pressure cylin- 
der, with an intercooler between cylin- 
ders through which condenser water 
passes on the way to the condenser. 
In the background are the six shell- 
and-tube ammonia condensers, each con- 
taining 228 tubes 114 in. by 12 ft., these 
condensers are equipped with separators 
for removing non-condensable gases. 
One interesting feature is the method 
of using the first condenser of the group 
in service as an oil separator. 

A full complement of flow meters, 
thermometers and other instruments 


provides a continuous record of opera-~ 


tion. 








Buffalo Cold Storage Co. Maintains Low 
Temperatures with Compound 


Compressors 7 


T THE REFRIGERATING PLANT of the Buffalo Cold 
Storage Co., Buffalo, N. Y., an installation of two two-stage 
ammonia compressors has been giving good service under 

chief engineer C. F. Hess. This type of compressor was installed 
to get the benefits of its higher efficiency where extremely low 
temperatures must be maintained. In the storage warehouse 
shown at the left, which contains 3,600,000 cu. ft. of storage space, 
a variety of food products is stored in brine-cooled rooms, some 
of which require very low temperatures. For example, in the 
summer, butter is kept at a temperature of 0 deg. F. Beef, pork 
and fish are kept at 10-12 deg. F., the fish being frozen as quickly 
as possible. 

Brine at about —20 deg. is circulated through the coils of these 
storage rooms by two 1500-g.p.m. centrifugal brine pumps. Brine 
is cooled in twoshell-and-tube brine coolers, each having a 
capacity of 1500 g.p.m. 

Power at 2200-v., a.c., is purchased, being used direct on main 
compressor motors and transformed to 220-110 v. for small motors 
and lighting. A motor-generator set provides d.c. for use on some 
variable speed motors; this set consists of a 90-kw., 500-v gen- 
erator, belt-driven by a 150-hp. motor. 

Power is brought to the plant by an underground cable direct 
from the central station at 2200 v. and used direct on large motors 
without transformation. 

The plant is not manufacturing ice but is used. only for re- 
frigerating the warehouse. 

















Two compound ammonia compres- 
sors, as shown at the left, are installed, 
one a 300-t. machine direct-connected to 
a 600-hp., 2200-v. synchronous motor, 
the other a 500-t. unit direct-connected 
to a 1000-hp. synchronous motor. Each 
machine runs at 167 r.p.m., and has its 
own belt-driven exciter. One machine is 
provided with automatic push-button 
starting control; the other is controlled 
by oil switches. Full relay protection 
is provided on the motors. 


Cooling water can be obtained through 
a special line from Buffalo harbor or 
from two 6-in. city mains, its tempera- 
ture going as high as 80 deg. in hot 
weather. A cooling tower is used and 
water is circulated by a 1500-g.p.m. 
duplex pump and a 1200-g.p.m. cen- 
trifugal. 

Ammonia fittings are of brass and 
other piping is wrought iron. Van 
Stone joints are used wherever possible. 
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Fuel Oil Viscosity Regulated 
Automatically 


Automatic Viscosity REGULATORS, MECHANICAL 
ATOMIZERS AND COMBINATION BuRNERS ARE AIDS IN 
FuEL CONSERVATION. By Ernest H. PEeasopy* 


Y FAR the greatest advance in oil burning made 
in recent years is the application of wide range 
mechanical atomizers to the production of steam. This 
atomizer or pressure burner dispenses entirely with the 
atomizing medium, such as steam or air and sprays the 
liquid by centrifugal force. Heating of the oil in order 
to reduce the viscosity to the desired degree is a matter 
of importance in all such installations. 

Heretofore it has been necessary to make a viscosity 
test of the oil to determine the proper temperature to 
which it should be heated. The temperatures main- 
tained in operation were usually by hand regulation. 
If the oil changes in character for any reason the tem- 
perature is likely to change also, and these conditions 
change without the operator being aware of it. The 
whole matter has been simplified by the development of 
an automatic viscosity regulator, a cross-section of which 
is shown in Fig. 1. 

After the oil has been raised in temperature in the 
heater and, while it is being pumped under pressure to 
the burner, a small continuous sample is diverted. and 
passed through the device. A drop in pressure occurs, 
and the greater the viscosity, the greater the reduction 
in pressure and vice versa. In the body of the instru- 
ment and exposed to these oil pressures on opposite 
sides is a plate or dise attached to the stem of the valve 
located in the steam supply lines of the heater. 

*President Peabody Engineering Corp., New York, N. Y. Ab- 


stract of paper presented before American Petroleum Institute at 
Tulsa, Okla. 


CROSS SECTION OF AN AUTOMATIC VISCOSITY REG- 
ULATOR FOR FUEL OIL 


FIG. 1. 
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OAL SUPPLY WITH CARRIER AIR 
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TYPE OF BURNER DESIGNED TO BURN GAS, ‘OIL OR 
PULVERIZED COAL: 























FIG. 2. 


This dise is connected with two syphons of different 
diameters which leave the dise and attached valve stem 
free to move up and down, partially.opening or closing 
the steam valve and regulating the amount of steam 
admitted to the. heater. 

Regardless of quality or quantity of oil fed to the 
heater the viscosity regulator controls and modifies the 
temperature so that the desired viscosity will always be 
maintained. This makes laboratory investigations of 
viscosity entirely unnecessary. 


CoMBINATION BurNERS HAvE Wipe APPLICATION 


Mechanical burners, unlike live steam atomizers, re- 
quire all the air for combustion to be admitted around 
the oil spray and for this purpose a so-called air register 
is used. In the combined type of burner, used for burn- 
ing either oil or pulverized coal or oil and gas, the same 
air register is used for both, producing a whirling cur- 
rent of air to give the required turbulence. The success 
of the combined oil and gas burner suggested the use of 
modification of the same burner for oil and pulverized 
coal. Three experimental burners of this type have 
been in operation for the past 18 mo. in the Sherman 
Creek plant of the United Electric Lt. & Power Co., 
New York. Three fuel or three-fold combinations 
shown in cross section in Fig. 2, have not yet been put 
into service. It is, however, merely a combination of the 
other two combination burners, both highly satisfactory 
in service, 


E.ectriciry. has made plants grow faster, helped 
feed fishes and fooled chickens into working overtime 
laying eggs. Now comes the report that it is inducing 
cows to give more milk in winter. When water is too 
cold, cows will not drink as much as they need an 
milk decreases. Several men have installed electric 
pumps with heating appliances, which automatically 
raise the water’s temperature to the desired point. 
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Flexibility Increased by Hinged Lacing 

HINGED BELT LACING has not been satisfactory when 
made with two thicknesses of lace, one above the other, 
because the movement of the thongs against each other 























Fig.2 


Fig. 1, ILLUSTRATING THE LACING ON THE OUTER SIDE 
OF THE BELT 

ILLUSTRATING THE LACING ON THE PULLEY SIDE 
OF THE BELT 


Fig. 2. 


causes them to wear out. Moreover, there has been con- 
siderable trouble from cutting or breaking of the lace at 
the points where it passes through the holes in the belt- 
ing. The method described herewith avoids these trou- 
bles and produces a joint that is uniformly only one 
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thickness of lace higher than the surface of the belt 
itself. 

Figure 1 illustrates the lacing on the outer side of 
the belt and shows where the lacing is started and fin- 
ished. Figure 2 shows the lacing on the pulley side of 
the belt. The lacing is started in the middle of the belt 
width and the two long pieces of lace joined together 
by the familiar method of slotting one end of each strip, 
inserting each lace through the slit in the other and 
then pulling the laces tight. The long ‘‘stitches’’ or 
‘‘power stitches’? are the ones that do most of the 
pulling; the short ones anchor the ends of the long 
stitches and protect the ends of the long stitches but 
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FIG. 3. ILLUSTRATING THE SEQUENCE OF LACING. ODD 
FIGURES REPRESENT DOWNWARD STITCHES; EVEN FIGURES, 
UPWARD STITCHES. FULL LINES REPRESENT STITCHES ON 
TOP OF BELT; DOTTED LINES, STITCHES ON THE UNDER SIDE 


add nothing otherwise to the strength of the joint. It 
is this protective feature which adds life to the joint. 
A belt which has been operating under heavy load for 
several months had two of its short protective stitches 
worn completely in two at the points where the lace 
lies over a corner of the long or power stitch. This 
shows the protection afforded. No danger was indicated 
of the working stitch pulling out after the protective 
stitch has worn through in spots. 

Following usual practice, the side of the belt on 
which the lacing lies the more nearly parallel to the 
sides of the lace, is run next to the pulley. The holes 
for the lacing, which are ;'; in. in diameter, are punched 
staggered in the ends of the belt with 114-in. spacing 
between them, one in between the edge of the belt and 
the first row and one in between the two rows. The 
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outer holes are 34 in. from the sides of the belt. In 
lacing the belt, the two ends are kept ;; in. apart. This 
distance may vary slightly with the belt thickness. 
Before starting to lace the belt, it is best to see that 
sufficient length has been provided so as to avoid splicing 
the lacing after starting to lace. This may easily be 
done by adding roughly the distances between the holes 
in the order of sequence of lacing and adding a fair 
margin for safety. If necessary, the lace may be easily 
spliced by cutting off the lace on the side of the belt. 
which does not run next to the pulley and at a point 
such that the splice will lie halfway between distant 
holes. The end of this lacing and the end of the lacing 
to be spliced to it are then slotted as done at the begin- 


ning and the added lace passed partly through the slot 


in the fixed lace. Then the end of the added lace passed 
through its own slot. 

Each end of the lace is fastened at the ‘‘finish”’ 
points by cutting nicks slightly into one or both edges 
of the lace at the surface of the belt, giving the end a 
twist and then cutting it off about % in. from the nicks. 
This prevents the lace from being pulled through the 
hole in the belt. If properly laced, there will be no 
case in which the lace will be of double thickness on anv 
power stitch on either side of the belt. 

It is only in the protective lacing at the ends of 
the power folds, that doubling is permitted, and then 
as stated only at the ends of the power stitches where 
they pass through holes in the belt. When laced as 
above outlined, a belt is very flexible and will run 
smoothly over pulleys or tighteners, the pulleys of 
which bear upon the outside of the belt. 

Shelbyville, Ind. JAMES F. Hoparr. 


Tractor Useful in Dam Construction 
ACCOMPANYING PHOTOGRAPH shows how a tractor was 
employed in towing four trailers loaded with machinery 
to a dam site near Trego, Wisconsin. 








CATERPILLAR TRACTOR DRAWS HEAVY LOAD 


The weight of the tractor is 19,000 lb. It moves at 
the rate of nearly 4 mi. per hr. while drawing a load as 
shown. The motive power is a four-cylinder, four-cycle 
oil engine, fitted with 614-in. by 81%4-in. cylinders and 
running at 650 r.p.m. Oil is delivered under pressure 
to the bearings by a positive driven geared pump. 

Recently a similar tractor towed a trailer loaded 
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with a 38-t. section of a generator over 27 mi. of tem- 
porary mountain roads, up steep grades and around 
hairpin turns in the Sierra Nevadas. 


San Francisco, Cal. C. W. GEIGER. 


Operating Gage Glass Shut-Off Cocks 


ANNOYED by the usual bunch of chains hanging 
from the shut off cocks of the gage glass on the water co!- 
umn of the boiler, the writer cleaned things up a little by 
making the arrangement shown in the illustration. Two 
awning pulleys that fit the chain on the cocks were ob- 
tained and the chain from one cock to the other was 
run through the pulley as shown. Iron rods 7% in. 
diameter and long enough to be conveniently reached 
from the floor, were attached to each pulley. 
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PULLEYS AID IN MAKING OPERATION OF GAGE GLASS SHUT 
OFF COCKS CONVENIENT 


Now, instead of having a bunch of chain that has 
to be sorted out in order to operate the cocks when a 
gage glass breaks, it is only necessary to pull the proper 
rod. The pulley permits closing both valves tightly 
even when they do not shut off at exactly the same posi- 
tion of the arms. The pull rods could be made of brass 
and fitted with handles, but rings bent in the ends of 
plain iron rods work just as well. 


Philadelphia, Pa. Tuos. W. Benson. 


Practical Uses for Weather Informa- 
tion Are of Interest 


PUBLIC UTILITY companies of all kinds make use of 
weather information to effect economies on a large scale. 
In the Middle West a number of public utility com- 
panies maintain a joint committee to work in co-opera- 
tion with the Weather Bureau to investigate the weather 
effect of a loss in weight of coal in shipping. Officials 
of a large railroad in Montana are asked by their head- 
quarters in St. Paul why there has been a noticeable 
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falling off in coal shipments to that state as compared 
with previous winters. Weather records give the answer 
by showing that there has been a period of unusually 
mild weather. 


Kansas City, Mo. ALLEN P. CHILD. 


_ 


Post Holes in Concrete Floors 
Provision for later use of posts in concrete floors 
may be easily made by setting 6-in. to 10-in. lengths 
of 114-in. or 114-in. pipe in the concrete during con- 
struction so that they are flush with the surface as 
shown in the illustration. Later, if it is necessary to 
erect a fence, set up a lamp’ post, sign board or post, 
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CONCRETE USED TO SUPPORT SIGN POSTS 
AND FENCES 


POST HOLES IN 


hydrant brace or similar device, the holes in the con- 
erete will be found to be extremely handy. When 
not. in use, these holes can be filled with paper or a 
wooden plug. 


Clarkdale, Ariz. Cuas. Lasse. 


Balancing Large Rotors 

Iv 1s OFTEN found that when the rotors of a large 
machine have been repaired and everything is apparent- 
ly in good order, severe vibration develops when the 
machine is brought up to speed. This, of course, is 
caused by unbalance of the rotors and the higher the 
speed of the machine the more will a small amount of 
unbalance of the rotors manifest itself as vibration. 

Oceasionally a machine that has not been repaired 
or disassembled will develop vibration which gradually 
gets worse as the machine is continued in service. This 
is generally caused by the parts not wearing evenly or 
by erosion of one part of the rotor. 

The writer recalls one instance where the drain pipe 
from a small turbine casing was so installed as to leave 
about 4 in. of water in the turbine casing. This machine 
remained idle for about 2 mo. and, when it was started, 
it vibrated badly. Inspection of the rotors revealed 
considerable erosion of the blading at that part of the 
rotor which had been covered with water. This machine 
operated at a normal speed of 7200 r.p.m. and the 
erosion of those seven or eight buckets was sufficient to 
make it vibrate so badly that it was considered unsafe 
to run the turbine. 
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When such a condition exists it is, of course, neces- 
sary to rebalance the rotors. Small rotors that can be 
handled easily may be balanced on a good balancing 
rig if one is available. A good job of balancing, how- 
ever, can be obtained with the rotors in the bearings of 
the machine itself. The writer has employed a method 
of this kind many times with good suecess. This method 
is described as follows: 


First cheek up on the alinement. Be certain that 
this is absolutely correct. A few thousandths of an inch 
will give a great deal of trouble even with the so-called 
flexible couplings. Having made certain that the aline- 
ment is correct, clean about two inches of the shaft near 
each of the bearings down to the bright steel. Wash 
the bearings off with gasoline and start the machine 
revolving slowly. Have some whiting mixed with water 
at hand and apply it to the clean places on the shaft 
while the machine is revolving. The whiting and water 
should be mixed to about the consistency of paint. Now 
gradually bring the machine up to speed. As the speed 
increases, the excess whiting will be thrown off, leaving 
a thin film of whiting on the shaft. 


Take a lead pencil with a sharp point and find a place 
where the hand can be rested rigidly, bringing the pencil 
point as elose to the white place on the shaft as possible. 
Move the pencil towards the shaft until the point is 
found to touch the rotor. This is the most important 
part of the entire operation and it should be done very 
carefully. The object, of course, is to touch the heavy 
part of the shaft and the more lightly the shaft is 
touched with the pencil, the more accurately will it be 
possible to balance the shaft. After several marks have 
been made on the shaft adjacent to all of the bearings, 
shut down the machine and inspect the marks. If the 
marks go entirely around the shaft at one part of the 
machine, say, for instance, at the turbine, and the marks 
near the bearings of the fan or pump or whatever de- 
vice the turbine may be driving, go only about a quarter 
of the way around, the fan or pump is the disturbing 
factor. 

Contrary to common belief, the weight should not 
be added directly opposite the heavy side of a rotor ex- 
cept where the machine operates at very slow speed. 
At 3600 r.p.m., the weight should be placed approxi- 
mately 90 deg. behind the heavy side as indicated by the 
pencil marks on the shaft. At lower speed, the weight 
should be placed further behind the marks. At about 
900 or 1000 r.p.m., the weight should be placed nearly 
opposite the marks. After determining the proper lo- 
cation for the weight, try about a half pound weight. 
If the desired results are not obtained with this, try a 
lighter or heavier weight, as the case may be. If the 
desired results are not obtained with the first weight, 
do not start shifting that weight to other places on the 
rotor, but try a lighter or heavier weight in the same 
place; however, if after several attempts with different 
weights, the balance is still imperfect, move the weight a 
little one way or the other around the rotor, generally 
away from the marks and repeat the procedure. As 
a general rule, if the operation is done carefully from 
the start, the correct location can be determined the 
first time and it is only necessary to determine the 
proper weight to effect balance. 

Sheboygan, Wis. Grorce J. SNOWDEN. 








Effect of Low Power Factor on 
Generators in Parallel 


REFERRING TO F. O.’s question regarding the effect 
of low power factor on generators in parallel which 
appeared on page 208 of the Feb. 1 issue, the following 
discussion may be of interest. 

In an electrical system consisting of generators 
operating in parallel, it is possible for one of them to 
drop out of step due to low leading power factor, but 
it is not possible for one of them to drop out due to a 
low lagging power factor. An analysis of the actions 
that take place with changes in the field strength of a 
generator will show why this is so. 

The point at which the rotor drops out of step de- 
pends upon: 

1. Generator design (synchronous impedance). 

2. Load on the generator. 

If the field current of the generator is reduced below 
its normal value for the load being carried, the power 
factor will approach unity. If it is reduced still further, 
it will become low leading, and a circulating current 
will be set up that is leading with respect to the main 
generator current. This circulating current will develop 
flux linkages that will pass through the field, replacing 
those that were lost due to the field current: being re- 
duced. If the field current is continually reduced, a 
point is reached where the sum of the flux linkages set 
up by the field and by the armature circulating currents 
are no longer able to hold the rotor in synchronism. 
The cylindrically shaped field of the modern alternator 
makes it impossible to link sufficient poles with the flux 
set up by the circulating current to compensate for the 
decrease in field current. As the amount of circulating 
current set up is inversely. proportional to the syn- 
chronous impedance of the generator the particular 
point at which this occurs is seen to depend upon the 
design of the generator. The amount of torque tending 
to pull the rotor out of synchronism varies directly with 
the amount of load being carried by the generator, so 
this factor may cause a variation in the particular point 
on the power factor meter where the rotor will drop 
out of step. 

When this happens, it is advisable to separate the 
machine from the system and re-synchronize, instead of 
attempting to ‘‘pull it in’’ by building up on the field. 

The action that takes place when there is a low lag- 
ging power factor is practically the reverse of the action 
with a low leading power factor. If the field current of 
the generator is increased above normal, a circulating 
current is set up that is lagging or demagnetizing with 
reference to the armature current. This will tend to 
offset the increase in field current. It does not com- 
pletely offset the increase in field current on account 
of the evlindrieally shaped field, therefore, the total flux 
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will be increased. As long as an increase in field 
strength causes an increase in the forces holding the 
rotor in synchronism, there is no possibility of the ma- 
chine dropping out of step. 

With regard to a machine dropping out at 30 per 
cent power factor, there is no danger if the power fac- 
tor is 30 per cent lagging; but there is great danger of 
the rotor dropping out of step at 30 per cent leading if 
the generator is operating anywhere near full load. 

Springdale, Pa. J. W. BaTEs. 


Examination Question Contest 

ANSWERS to the first six questions propounded in this 
contest were printed in the preceding issue. <A third in- 
stallment will appear in the issue which follows this one. 

7. Describe the valve decks of a pump. 

A. The valve decks consist of two decks, usually of 
four valves each, the lower being suction valves; the 
upper, discharge valves. The lower deck is divided into 
two halves by a metal partition. The valves are of disc 
shape with flat seats. They slide up and down on a 
stem, being held in place by a coil spring. The upper 
and lower seats are of one piece construction each hav- 
ing four parts. All valves open outward. The suction 
and pressure caused by the movement of the plunger acts 
between the decks, opening the lower valves on the suc- 
tion stroke and forcing the upper valves open on the 
discharge stroke. 

8. How would you examine a check valve while the 
boiler is being fed ? 

A. A check valve cannot be examined internally 
while water is being fed through it, but one can tell 
whether it is seating properly by the sound made at each 
pump stroke. By shutting the stop valve between the 
boiler and check valve and the valve on the inlet side, 
the check valve may be thoroughly examined internally. 

9. What.would you look out for when removing the 
plunger from a feed pump? 

A. I would look out for a rush of hot water. There 
is usually no provision made for drawing the water from 
the pump cylinders and it remains there until the pump 
is opened. In removing the plunger one-should remove 
the packing first. The section of the plunger that does 
not leave the barrel of the pump during any portion of 
its stroke will usually be coated with scale; this scale, 
if forced up through the packing, would ruin it. All 
parts should be properly marked on removal so as to 
insure their proper return. 

10. What material is used for boiler tubes? Why? 

A. Open hearth or knobbled hammered charcoal 
iron. Lap welded tubes can be made of either of thie 
above but seamless drawn tubes must be made of open 
hearth steel because it is of more homogeneous texture. 

Steel has a higher tensile strength than iron. Steel 
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tubes cost less than charcoal iron and are quite as good 
for boilers that are in constant use. For heating boilers 
that are idle during long periods, it is better to use 
charcoal iron because it resists corrosion better. 

11. What is the meaning of spacing of braces? 

A. The ‘“‘spacing’’ of braces means the center to 
center distance between braces. Flat surfaces are 
braced to stiffen them. The braces are spaced so that 
they will carry equal loads thus distributing the pres- 
sure evenly. 

. 12. How is the size of a safety valve determined ? 
A. Various formulas are used for this; one is 


70W 
A = — X 11 for valves with 45 deg. beveled seats 
P 
70W 
and A: = —— & 7 for valves with flat seats. 
P 


where-A = area of safety valve in sq. in. per sq. ft. of 
grate surface. 

W = pounds of water evaporated per sq. ft. of 
grate surface per second. 

P = boiler pressure in lb. absolute. 
constant. 

11 and 8 = constants depending upon the type 
of seat. 

Another formula is A = 0.207W ~— P 
where W = lb. water evap. per sq. ft. grate surf. per hr. 

13. What are grooving and pitting? What are the 
causes ? 

A. Pitting varies in boilers from depressions of pin- 
head size having varying depths to general pitting in 
which a large area has wasted away. These pits are 
usually filled with a brownish pasty mass consisting 
chiefly of iron oxide. Pitting is caused by electro- 
chemical action and is aggravated by water containing 
salt or acid. Boiler steel may be physically uniformly 
the same but chemically the pitted area may have more 
carbon in proportion than the area immediately sur- 
rounding it. A difference of polarity has been found 
between iron and its oxides, especially the magnetic 
oxides and carbon. 

With iron being electro-positive to carbon and also 
to its oxide, chemical action will take place in the pres- 
ence of a slightly acid or salty water, at the expense 
of the iron. The action will be proportional to the degree 
of acidity of the water and to the temperature within 
the boiler. By introducing soda ash in sufficient 
amounts to make the water slightly alkaline, all electro- 
chemical action will disappear. 

Grooving is entirely a mechanical condition. It is 
usually found where two plates have been stayed to 
one another too rigidly. This condition can be greatly 
aggravated by electro-chemical action, once a groove has 
been started by a chisel mark on the plate. 

14. Are riveted or welded seams better for boilérs? 

A. Because poor workmanship in making a weld is 
hard to detect, confidence in. welded boiler seams is 
lacking. On the other hand, riveted seams are easily 
estimated for efficiency of joint. Any defect in work- 
manship can be noted during inspection; therefore, riv- 
efed joints are at present the more popular. 

15. What is wiredrawing and what is the cause? 

A. Wiredrawing is reduction of steam pressure due 
to restricted passage through an orifice, port or pipe. 
This inereases the velocity beyond the restriction and 
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also causes the steam on the reduced pressure side to 
become superheated. 

Wiredrawing is caused by steam passing through a 
restricted area at a high velocity. The effect of wire- 
drawing may sometimes be seen on valve seats and dises. 

(To be continued) 


Comment on Water Backing Up Into 
Engine 


COMMENTING upon the question asked by C, L. P. on 


' page 159 of the January 15 issue, it is impossible for an 


engine to draw water into its cylinder through the ex- 
haust pipe if it were exhausting steam at every stroke. 
Water in the cylinder, which has entered through the 
exhaust pipe while the throttle valve is open, indicates 
that the engine must have been a large compound en- 
gine, running with little or no load on the low-pressure 
cylinder and very little load on the high-pressure cyl- 
inder. 

A possible way would be due to faulty design of the 
hot well which, if too small, would act as a stoppage. 
Then, if the engine loses its load, the vacuum in the 
condenser might draw water up into the tail pipe until 
its seal was broken and begin to suck air. This air 
would act as an air lift and carry water over into the 
exhaust pipe and up into the low pressure cylinder. 

Most engineers think the water stands in the tail 
pipe at a height corresponding to the vacuum main- 
tained in the condenser but I believe there is very little 
vacuum in the lower part of the tail pipe while the 
condenser is operating under load: The vacuum exists 
mainly above the falling water. 

Some years ago an engine was wrecked in Boston 
under circumstances similar to those mentioned above. 
It was connected, together with other engines, to a 
barometric condenser and all of these engines ‘were con- 
nected to the same electric load. 

At one time the load dropped so low that the other 
engines were taking all of it. In this case, the engine 
in question was probably pulled around instead of doing 
work, the suction created lifting water into the low 
pressure cylinder and wrecking it. 

Medford, Mass. A. L, ALEXANDER. 


Horsepower Constant 
Is THE ‘‘HORSEPOWER CONSTANT,’’ mentioned in 
answer: 295 of your Power Plant Engineering ‘‘Ques- 
tions and Answers’’ book, constant for all engines? 
W. T. M. 
A. No, this constant must be worked out individ- 
ually for each engine. The horsepower constant of an 
engine is the power developed by one pound of mean ef- 
fective pressure in the cylinder. Therefore, referring to 
the formula for the indicated horsepower, the constant 
C in any ease will be: C — LAN ~ 33,000 
in which L = length of stroke in feet 
A = area of the piston in sq. in. 
N = number of working strokes per min. 
The only object of establishing this constant is con- 
venience since, when once established, the horsepower 
developed by a certain engine for different mean ef- 
fective pressures, when no other condition has been 
changed, may be obtained by simply multiplying the 
constant by the mean effective pressure. 
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Samuel Johnson and College Education 


We are prone to look back upon the ‘‘good old days’’ 
forgetting that trait of human nature which obliterates 
unpleasant events and glorifies the pleasant ones. To 
admit that those days were not perfect is unforgivable, 
vet it is sometimes disconcerting to spend considerable 


time and effort on a seemingly original masterpiece of. 


criticism or sarcasm only to find that a century or two 
earlier the same thoughts were expressed in almost the 
same words by another who could, possibly, also be 
accused of plagiarism. 

In view of the controversy about, and criticism of, 
our educational systems, it is interesting to note the 
opinions of Dr. Samuel Johnson regarding the Universi- 
ties of Seotland. In his ‘‘Journey of the Western 
Islands of Seotland’’ in 1773 he wrote: 

‘‘The students for the most part go thither boys 
and depart before they are men, they carry with them 
little fundamental knowledge and, therefore, the super- 
structure cannot be lofty. The grammar schools are not 
generally supplied, for the character of a schoolmaster, 
being less honorable than in England, is seldom accepted 
by men who are capable to adorn it, and where the 
school has been deficient the college can effect little.’’ 

Quite up to the modern style, so much so in fact that 
if one could forget the century and a half that has 
elapsed, the following announcement of a revised engi- 
neering curricula might be taken as a direct answer to 
Dr. Johnson: 

‘‘An intensive study of the problems of technical 
edueation and the changing needs of modern industry 
made by the faculty of Lehigh University has led to the 
conclusion that in the engineering curricula of the uni- 
versity greater emphasis than heretofore should be 
placed upon the fundamentals of engineering, including 
mathematics, physics, chemistry, and theoretical and 
applied mechanics, and less emphasis upon the highly 
specialized details of engineering practice; and that the 
engineer must know something of the social sciences, 
that is, the sciences which deal with human relations, 
and be familiar with the methods of business organiza- 
tion and administration. . In addition, these re- 
visions include a substantial increase in non-technical 
subjects which are a part of the equipment of every 
well educated man and which are now recognized as 
essential to the proper training of engineers because of 
their practical applications in.industrial and business 
life.’’ 

Not only an answer but a genuine attempt to remedy 
a condition that has existed in the past and which will 
continue to exist in the future. The faculty of Lehigh 
University must be given credit for assuming responsi- 
bility for training the student as he is received and not 
trying to shift that responsibility to the secondary 
schools. 

They undertake the fundamental training of the stu- 


dent, allow him until the end of his second year to make 
a definite selection of the course of study to be followed 
and award professional engineering degrees only to 
graduates having the degree of Bachelor of Science. 
Obviously, if 150 years have been insufficient to remedy 
the conditions in secondary schools, they should be con- 
sidered as normal conditions and the college course 
planned accordingly. 


Is Industry’s Coal Supply Assured? 

With the expiration on March 31 of the Jackson- 
ville agreement between operators and union miners, 
the country will probably be much interested in the 
attitude taken by both parties to the controversy. At 
this writing a joint wage conference for the competi- 
tive field is being held in Miami, Fla., and an arbitrary 
stand by the union officials is expected to produce an 
early break in the conference. There seems to be a 
feeling among those interested that work in the union 
mine fields may be suspended on March 31, although 
some last-minute, unforeseen development may arise to 
prevent this. 

In view of this feeling, it is of interest to note that, 
although coal production has continued at a high rate 
during the past few months, resulting in a total of 
55,000,000 t. on hand on Jan. 1, 1927, the distribution 
of stocks of bituminous coal in the hands of consumers 
on January 1, 1927, as noted by the Department of 
Commerce, leaves something to be desired. If the 
country is to go through another coal strike, industry 
must take steps to protect itself, regardless of the 
merits of the strike itself and, if the distribution of coal 
in the hands of consumers does not materially change 
between now and March 31, industry may find itself 
in an uncomfortable position in the event of a strike. 

For example, in only three states on January 1 was 
there more than 90 days’ supply of coal on hand and 
these are not considered industrial states. Illinois had 
less than 30 days’ supply on hand, as did Pennsylvania, 
New York, Massachusetts, Ohio. Indiana and Michigan 
have more than 30 and less than 60 days’ supply 
on hand and the southeastern states have a similar 
amount. A comparatively large reserve, 993,106 t., are 
in storage on the Great Lakes. For the rest, most of 
the states have less than 30 days’ supply on hand and 
the average for the country is 41 days’ supply. This 
condition is not serious, of course, but if it is not 
improved and if a strike follows, the supply will have to 
be maintained and the ability of the non-union mines 
to do this is problematical. 

The wise industrialist has, of course, heard the 
rumble of the approaching storm and, if he has not 
already protected himself, it is his own fault. The fact 
remains that, although the present situation regarding 
the coal supply is not serious, it may well become so 
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if the parties to the present dispute become careless 
and refuse to consider anything outside their immediate 
desires. Every engineer and every industrial manager 
will be well repaid by a study of the data issued by 
the Department of Commerce covering this vital 
question. 


Voltage Standardization of A. C. 
Systems 


A eareful study of the voltages used on power sys- 
tems in this country reveals a decided lack of stan- 
ardization. As pointed out in a recent paper presented 
before the American Institute of Electrical Engineers, 
there are some 18 different circuit voltages between 
44,000 and 220,000. This large number of circuit volt- 
ages, together with other variables, have so complicated 
the situation that, in order to meet all the various re- 
quirements, one manufacturer now lists 63 different 
oil cireuit breaker ratings between 15,000 and 220,000 v. 
Some of these breakers are subject to two and some to 
three modifications for altitude, so that something like 
150 presumably standard breaker ratings are listed for 
the voltage range indicated. This wide variation in 
voltages naturally has affected transformer rating and, 
although transformer taps are provided, the manufac- 
turers in their laudable effort to reduce costs have stan- 
dardized a range of transformer taps that is not suffi- 
ciently flexible to meet present conditions. 

A number of attempts have been made to work out 
a suitable system of voltage standards to correct con- 
ditions but the problem is an imposing one and so far 
little has been accomplished. In 1925 the transformer 
subeommittee of the N. E. L. A. electrical apparatus 
committee conducted an investigation, the results of 
which showed that the existing voltage standards did 
not allow the maintaining of voltage at the point at 
utilization under load conditions unless the voltage at 
the various generation and transformation points was 
maintained above normal. 

It was with the view of correcting the situation that 
action was commenced for making a complete presenta- 
tion of the entire problem to the industry as a whole in 
order that concerted and general action might result 
after all interested parties had been thoroughly in- 
formed. The vehicle selected for this purpose was a 
group of papers submitted at a convention of the 
American Institute of Electrical Engineers, these papers 
to be prepared by representatives of operating com- 
panies, manufacturers and consulting engineers in this 
country and in Europe. 

The article on this subject appearing in this issue 
is an abstract of a paper presented in this group and 
discusses the subject from the viewpoint of the manu- 
facturer. The proposed system of standards contained 
in this issue should be of ,interest. to all users of elec- 
trical equipment, for it covers the whole field of voltages 
of a.c. apparatus and attempts to harmonize them with 
system voltages in such a way that all reasonable operat- 
ing requirements may be met. 

The importance of this entire subject may be ap- 
preciated when it is pointed out that the adoption of 
some such plan as the one described would help remedy 
a situation which has cost the public from one to two 
hundred million dollars. 
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Better Ventilation Means Better 
Production 


Recent advances in ventilating science place in- 
dustry in the unfortunate position of lagging behind 
research. Fundamental principles have been established 
but surprisingly few plants have as yet actéd upon them, 
to the detriment be it said of production. Proper equip- 
ment has thus far taken root only in plants where air 
conditions affect the product, such, for example, as tex- 
tiles, paint and varnish plants, bakeries and food prod- 
uct factories. In face of the basic truth that the condi- 
tion of the air most vitally affects the production and 
health of the worker, comparatively little ventilation 
progress has been made in plants where only the human 
element is at stake. 

We are wont to think of the atmosphere about us as 
being pure. More frequently than otherwise the con- 
trary is the fact. It is not uncommon, for example, to 
find the air we breathe laden with dust particles as thick 
as 50,000 to 100,000 per cubic foot. One of the pe- 
culiar things about dust is that it becomes visible to the 
eye or obnoxious to the nostrils only as it approaches 
700,000 to 1,000,000 particles per cubic foot,—a quantity 
that makes the air practically unbearable. While we 
are comparatively sensitive to odors, we can breathe 
quantities of dust which, though detrimental to health, 
fail to cause actual discomfort. The health depart- 
ments of a score or more municipalities are at present at 
work on the dust problem and doubtless plant owners 
(as they have in many cities already) will be forced to 
install suitable ventilating apparatus for removing in- 
jurious dust. 

Research work is constantly being carried out at the 
laboratories of the American Society of Heating and 
Ventilating Engineers to the end of bringing about 
improvement in heating and ventilation. That institu. 
tion has already pointed the way to the many times 
betterment of these influential factors, but it is the 
exceptional factory plant owner or superintendent who 
fully realizes the financial benefit which comes trom 
greater comfort and health of employes and takes steps 
to gain that financial benefit through the installation 
of air moistening and conditioning devices. Industrial] 
plants should not wait for the civic inspector to send 
them notice that their working conditions are throwing 
into jeopardy the health of their workers. Pure air is 
very nearly as important as pure water, and the invest- 
ment necessary for the provision of pure air is one that 
returns financial as well as moral benefits. 


‘Government is soundest when it is held strictly to 
its own functions. It produces the highest efficiency 
with the greatest economy when its field of activity 
is limited to those things for which government was 
devised. * * * You cannot make an industrial monkey- 
wrench of the government and then expect it to func- 
tion properly as a government. You cannot make gov- 
ernment a mentor for our minds or the monitor of our 
morals and expect it to serve efficiently or economically 
as a government.’’—Public Service Magazine. 

This country needs, more than anything else, a 
true appreciation of the sound doctrines so tersely 
presented above, and a better realization of the true 
province of government. 
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DEVELOPMENTS AND NEWS - 


Conference Discusses Power Applications 


Rapi GrRowTH OF Power APPLICATIONS, INCREASING Use oF ELECTRICITY AND MARKED 
REFINEMENT OF Power METHODS WERE CHARACTERISTIC TRENDS BroucHt Out at SECOND 
ANNUAL Mipwest PowWER CONFERENCE HELD IN CHICAGO ON Ferpruary 15-18, 1927 


AT THE FIRST SESSION of the Conference, held at 2:30 
p. m. Tuesday, Feb. 15, in the conference room of the 
Coliseum Annex building, Mayor Wm. E. Dever wel- 
comed the Conference to Chicago with a brief address. 
He pointed out how the government of such a great 
city was dependent at all times on the co-operation and 
services of both industry and the engineering profession 
in the carrying on of its work. The city, he said, is 
greatly interested and dependent upon power develop- 
ment and looks to the engineer to solve many of its 
problems. 


Cuicaco District Growinc As A Power CENTER 


As chairman of the Midwest Power Conference, Wm. 
S. Monroe, president of Sargent & Lundy, Inc., Chicago, 
opened the meeting with an address of welcome on ‘‘The 
Middle West and Power Conference.’’ He began by 
calling attention to the purposes and ideals which in- 
spired the Conference and reviewed briefly some of the 
causes of the remarkable growth and development of 
the Chicago district. He discussed in detail the vast 
power generating and distributing systems of the Chi- 
cago district, presenting interesting figures and charts 
to show the development that has taken place. The 
output of the power stations of the Chicago district for 
the past year was 4,162,300,000 kw-hr., of which 3,356,- 
027,000 were sent out by the great plants of the Com- 
monwealth Edison Co. 

To take care of the rapidly increasing load in this 
district the State Line Generating Co. is to install a 
200,000-kw. turbo-generator set—the largest unit ever 
ordered. He pointed out that the Commonwealth Edi- 
son Company at Calumet station has experimented with 
the burning of lower grades of Illinois coal in pulverized 
form, particularly with the unit system, and stated that 
this development has proved entirely successful. Con- 
siderable work has also been done by this company in 
the removal of dust from stack gases. 


TRANSMISSION LINE INTERCONNECTIONS INCREASING 

An interesting chart was shown of the interconnec- 
tions between the power stations of the Chicago district 
by a number of high voltage transmission lines and un- 
derground cables. Chicago stations are all interconnected 
by underground cables, most of them at 13,000 v. and 
20,000 v., although during the year the first 66,000 v. 
underground cable was put in service. Within the next 
few years Mr. Monroe stated Chicago will be circled by 


132,000-v. transmission lines tying the stations together 
with a super-distributing system in the city having 
66,000-v. substations. 


INCREASING VALUE OF PoweER TO INDUSTRY 

The second address of the afternoon session was 
given by W. W. Freeman, president of the Union Gas 
& Electric Co., Cincinnati, Ohio. He first pointed out 
that the total capital invested in the electrical industry 
on January.1, 1927, was about nineteen billion dollars, 
of which about eight billion was invested in central sta- 
tions, while the construction budgets for the central 
stations of the country for 1927 total almost one billion 
dollars. More than one and one-half billion dollars 
was involved in public utility financing last year—more 
than twice that‘of 1922. The kilowatt-hour sales of pub- 
lie utilities in 1916 were more than 21 billion kilowatt 
hours as against sixty-eight billion in 1926, while the 
number of wired homes increased from five million to 
fifteen million during the same period and the number 
of persons served from twenty million to sixty-three 
million. 

Use of power in various industries was the general 
topic discussed by the various speakers at the Wednes- 
day morning meeting which was presided over by Frank 
W. Martin of Sargent & Lundy. The papers on ‘‘The 
Use of Power in Steel Mills’? by W. Sykes, Consulting 
Engineer, Inland Steel Co., Chicago, and ‘‘Improve- 
ment in Heat Balance and Costs in Factories of the Corn 
Products Refining Co.’’ by Jos. J. Merrill are treated at 
some length in another part of this issue. 


Use oF PowER IN Paper INDUSTRY 


In his paper on ‘‘The Use of Power in the Paper 
Industry,’’ V. D. Simons, Consulting Engineer, Chicago, 
presented the general heat and power requirements of 
the paper and pulp industry and explained the methi- 
ods employed for obtaining an economical balance be- 
tween the two. 

Mr. Simons said from pulpwood to finished paper re- 
quires about 1700 kw-hr. per t. and only about 10,000 
lb. of steam, an impossible water rate for steam-electric 
generation. This indicates the necessity for cheap hy- 
dro-electrie power for paper mills. Exhaust steam is 
usable, he said, for various purposes, such as cooking out 
ink, sizing and dirt from old paper stock and to pre- 
pare the cooking liquor and thicken the spent liquor. 
Other kinds of chemical pulp mills, such as make white 
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paper from clean pulp, have but little or no use for ex- 
haust steam. 

In his discussion of Mr. Sykes’ paper, G. E. Stoltz, 
General Engineer, Westinghouse Electric & Mfg. Co., 
East Pittsburgh, spoke of the rapid generator speed in- 
creases that have occurred recently. This speed, he said, 
which is three times what it was four years ago, is now 
1800 r.p.m. 

E. W. Lloyd, Vice-president, Commonwealth Edison 
Co., Chicago, regretted that steel mills did not standard- 
ize on 60 cycle. Some steel plants, he said, continue to 
use 25 eyele. 





SAMUEL INSULL, PRESIDENT, COMMONWEALTH EDISON CO., 
CHICAGO, ILLINOIS 


He compared the equipment of central stations and 
private plants by saying that the public service com- 
pany buys continuously more highly efficient machines 
as the load on the plant increases while the private plant 
frequently operates apparatus long after its efficient life 
has passed, indicating greater possibility for lower cost 
of power when produced by central stations. 


PowER IN CEMENT AND PACKING INDUSTRIES 
Clarence F. Hirshfeld, Chief of the Research De- 
partment, Detroit Edison Company, presided at. the 
afternoon meeting. The papers on ‘‘A Cement Mill as a 
Load and Power Producer’’ by J. H. Lendi and on 
‘‘The Production and Use of Power in the Meat Pack- 
ing Industry’’-by C. H. Kane are abstracted at length 
in another part of this issue. Samuel G. Neiler, Consult- 
ing Engineer, Neiler, Rich & Co., Chicago, presented a 
paper on ‘‘Industrial Power Plant Developments’’ in 
which he analyzed the factors involved in industrial 
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plant design and dwelt at length upon the utilization of 
waste fuel. 

In discussing Mr. Lendi’s paper, S. H. Mortensen 
of Allis-Chalmers Mfg. Co., Milwaukee, spoke of the ad- 
vantages of using synchronous motors in industrial plant 
service since when either over or under-excited they pro- 
vide a means for power factor control. They have been 
developed to the degree that now qualifies them for 
direct connection to any constant speed drive even where 
starting and pull-in torques in excess of load torque are 
required. 


Waste Heat in Cement Mis May Be Soup 


W. J. Williams, Chicago Sales Manager, Edge Moor 
Iron Company, brought out the fact that in the full 
utilization of waste heat in cement mills it is not only 
possible to produce all the power needed by the mill 
but that considerable power could be sold. 

Co-operation with public utility companies was 
suggested to the end that contracts could be made by 
them with cement mills to absorb this excess power. 


CooRDINATION OF Gas AND ELEcTRIC SUPPLY 

At the Thursday morning session, W. L. Abbott, 
Chief Operating Engineer, Commonwealth Edison Co., 
Chicago, presiding, Mr. Samuel Insull, Jr., in an ad- 
dress, ‘‘Economies of Coordinating Gas and Electric 
Power Supply,’’ indicated the economic possibilities of 
combining the gas and electricity supply systems of a 
community. His treatment of this subject was purely 
from a financial angle and did not concern itself with 
the technical details, which, as he pointed out were 
many and formidable. To show the advantages of co- 
ordinating the gas and electric power supply, he con- 
sidered the hypothetical case of a community of a half 
million, served separately by an electric plant of 170,000 
kw. and a gas plant of 15,800,000 cu. ft. capacity. By 
coordinating these two utilities, Mr. Insull showed that 
a total saving of some $794,000 could be effected, as- 
suming, of course, that all technical and engineering 
obstacles could be overcome. 

In discussing this paper, W. S. Monroe of Sargent 
& Lundy agreed with the author of the paper in that 
such a coordinated system possessed numerous advan- 
tages and that if such a plan could be worked out, it 
should be done, but at the same time, he pointed out 
the technical obstacles. That there are valuable by- 
products to be derived from coal in the process of dis- 
tillation, no one can refute, but at the present time the 
additional plant investment necessary to obtain these by- 
products more than offsets the apparent gain. 


ELECTRICAL DEVELOPMENT IN THE U. S. 


Following the discussion of Mr. Insull’s paper, Paul 
Clapp, Managing Director of the N. E. L. A., presented 
a paper in which he outlined the electrical development 
in the United States during the past 15 or 20 years. 
Dwelling briefly upon our rapid recovery from the ef- 
fects of the war, he pointed out that the increase of 
production in this country since the war far exceeded 
that which would naturally be due to the 16 per cent in- 
crease in population. The amount of power available 
per worker has increased from two to four ‘horsepower. 
This great increase in production and power available 
and in turn our economic wealth, was due largely to the 
growth and method of growth of our electric power 
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systems. Interconnection was a large factor in effecting 
the decentralization of industry which in turn would 
effect a stabilizing influence on agriculture. 


SaMUEL INSULL CrTEs ELECTRICAL DEVELOPMENTS 


At the dinner Thursday evening Samuel Insull, 
President of the Commonwealth Edison Co. and con- 
troller of many other public utility enterprises, was the 
speaker of the evening. During his 48 yr. of activity in 
the electrical industry Mr. Insull has been a close ob- 
server of all developments pertaining to electricity and 
their effects upon the living conditions, both domestic 
and industrial, of the peoples of the civilized world. It 
was this broader phase of the use and development of 
electricity that formed the basis of his address. 

During the past 50 yr., he called to mind, the vast 
difference in our living conditions due to the revolution- 
ary changes made in communication and transportation 
facilities, advancements in the art of illumination, in- 
creased use of refrigeration, cooling and ventilation of 
buildings, developments in the manufacture and use of 
household appliances that make the life back of the 
dining room more tolerable. Also in the amusement 
and educational activities, electricity has a place that 
cannot be taken by any other form of energy. 

‘‘The so-called super-power development of the last 
few years is not an accident. It is the economic result 
of the cheapening of the cost of production and of neces- 
sity in order to get the lowest possible cost of that pro- 
duction massed into very large quantities of energy that 
ean be most economically produced with the largest pos- 
sible prime movers. 

‘‘The power business is a pretty important business 
in connection with the general industrial and com- 
mercial development of the country,’’ he said. ‘‘ Very 
large amounts of capital are required for its prosecution, 
and that capital has to be invested years ahead of the de- 
mand for the product by the various industries of the 
country. 

‘‘T think no greater blow could be aimed at the 
general development of industry in, these United States 
than anything which would attack the credit of the great 
power companies of the country. That is one subject 
our friends who sit in legislative councils need to con- 
sider well and fully before they attack an industry 
which bears so important a relation to the whole indus- 
trial development of the country.’’ 

Coat Location FoR Power STATIONS 

H. V. Coes, vice president, Belden Mfg. Co., pre- 
sided at the Friday morning session. ‘‘Location of and 
Coal for Central Power Stations’’ was discussed by 
Samuel A. Taylor, past president of American Institute 
of Mining and Metallurgical Engineers, consulting engi- 
neer, Pittsburgh. Mr. Taylor indicated that location at 
the mouth of coal mines was frequently inadvisable 
because usually the lack of a considerable amount of 
good water is not available at such places. 

Power DistrRIBUTION DoMINANT FAcToR 

In the location of a power plant he also stated the 
first consideration must be given to the matter of dis- 
tribution of the current to the consumers. The location, 
therefore, is largely determined by whether the dis- 
tribution is to be for a large city and surrounding com- 
munities alone or whether it is intended to serve large 
areas. It is much more economical, he said, to build 





additional power lines in order to be able to locate the 
plants where plenty of water and coal can be obtained, 
even though such location may entail quite a consider- 
able extra expense for power lines. 

RECENT DEVELOPMENTS IN CoAL BuRNING 


F. S. Collins, mechanical engineer, Sargent & Lundy, 
Ine., Chicago, presented a paper on ‘‘Recent Develop- 
ments in Coal Burning.’’ The most notable improvement, 
he said, has been undoubtedly the application of forced 
draft through the fuel bed by means of isolated wind 
boxes or compartments enabling the operator to control 
the ignition, the burning off of the volatile gases and the 
final reduction of incombustible refuse to the best ad- 
vantage. This application increased the coal burning 
capacity per square foot of grate surface from a former 
maximum of about 30 lb. to 65 Ib. without excessive 
ash loss. 

Evaporative rates up to 350 per cent of normal 
rating have become ordinary practice. Due to the high 
furnace temperatures ranging from 2700 deg. F. to 
2900 deg. F., which have been developed, and the ash 
fusion points of from 1900 to 2200 deg. F., the formation 
of slag became a formidable difficulty. Its erosive effect 
on the refractory and its tendency to descend in a 
molten condition on the grate and there solidify between 
the bars and the frequent rodding, raking and breaking 
up of the slag constitute a severe handicap to the high- 
duty stoker. There has been a tendency recently to 
swing back from the very high evaporative rates to a 
medium of from 225 to 275 per cent rating, with a conse- 
quent reduction of the troubles referred to. 

The vertical depth of the rotary ash discharge has 
reduced the ash pit loss to a fraction of 1 per cent. The 
new system of ash distribution and the thorough mixing 
of air and fuel obtained have improved the combustion, 
while the greatly increased length of the stoker has in- 
creased the weight of coal burned per foot of furnace 
width to such a degree that the maximum evaporative 
rate attained was equivalent to 603 per cent of boiler 
rating. 

Another feature that complicates the stoker situa- 
tion is the application of preheated air. This imposes 
severe mechanical strains on the stoker due to unequal 
heating. Attempts have been made to overcome this by 
closing in the underpart of the drag plate in duct form 
and drawing the cold air through this duct to the inlet 
of the forced draft fan. 

The development of the principle of burning coal in 
pulverized form and of the water cooled furnace have 
opened avenues of relief from the above and other diffi- 
culties. : 

Mr. Collins then discussed the advantages of the unit 
pulverizer system. 

Campbell Osborn, petroleum engineer, Marland Oil 
Co., delivered a paper on ‘‘The Fuel Oil Situation in 
the Central States.’’ Mr. Osborn said a marked change 
in the economic position of fuel oil in the United States 
has developed during the past several years, due to the 
changing demand for different products of the erude oil. 
He indicated the increased uses of fuel oil and dwelt 
upon the present situation in the middle west. 

Speaking of the future supply he felt that the output 
in 1927 will exceed that of 1926, and that the peak of 
production may ultimately be determined by the peak 
demand. 
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New Hudson Ave. Unit to Save 
50,000 t. of Coal Yearly 


ITH THE FORMAL opening on February 2 of 
the Hudson Avenue Station of the Brooklyn Edi- 
son Co., the largest single generating unit in the world 
went into active service. The new power plant, which 
has become a landmark since its erection two years. ago, 
was dedicated to the service of Brooklyn in the presence 
of more than 1000 guests, including prominent Brook- 
lynites and business men, state officials and representa- 
tives of the electrical industry. The station, covering 
five acres on the East River waterfront, four and one- 
half acres being occupied by buildings, can at present 
develop 300,000 hp. with its four generating units, and 
has an ultimate capacity of 1,000,000 hp. 
In a brief address, Matthew S. Sloan, president of 
The Brooklyn Edison Company, emphasized the fact 











THE NEW 80,000-KW. CROSS COMPOUND UNIT AT 
HUDSON AVE. 


that the station is the greatest concentration of electrical 
power in the world. President Sloan said: 

‘‘Our ambition has been to create a power plant 
that shall be superlative—the acme of power stations, 
both in respect to economy of operation and reliability. 
As we have gone along we have held to that ideal. This 
plant and the new 80,000-kw. turbo-generator which 
goes into operation today represent the best thought and 
the latest developments in the field of power generation. 

‘‘The buildings of this station oceupy an area of 4% 
acres. The completed station will have a capacity of 
1,000,000 hp. One million horsepower on 44% acres— 
there is no such concentration of power anywhere else 
in the world. 

‘‘The new generator we are putting into operation 
today has a capacity of 107,000 hp. The other three 
generators in this plant are new machines—they were 
installed in 1924 and 1925—yet this new unit is so far 
ahead of them that in a year it will save 50,000 t. of 
coal, or a matter of a quarter of a million of dollars, 
compared with them. 

‘‘This station uses an average of barely more than 
one pound of coal per kilowatt-hour ofeenergy. The 
unit we are putting into operation today uses less than 
one pound of coal per kilowatt-hour. Throughout the 
state, the average use of coal for generating electricity 
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is 2144 lb. of coal per kw-hr. In the infancy of the in- 
dustry, more than 20 lb. of coal were needed for the 
same amount of current.’’ 

Perhaps the most important single factor in reduc- 
ing operating costs is the increase in capacity per gen- 
erating unit. The new 80,000-kw. unit is a splendid 
example of the tendency in this direction. This is of 
the cross-compound type, of Westinghouse manufacture, 
generating current at 13,800 v., three-phase, 60-cycle, 
and is directly connected through auto-transformers 
stepping up the potential to 27,600 v. and switching 
onto the bus at that voltage. 

The generator is provided with a closed ventilation 
system, using the condensate for cooling purposes. The 
condensate is supplemented by well water as necessary, 
such as at light loads or during summer conditions when 
the condensate is at too high a temperature for adequate 
cooling. 

This unit, with four-stage bleeding and 375 lb. per 
sq. in. steam pressure at 700 deg. F., is designed to con- 
sume less than 10,900 B.t.u. per kw-hr. with loads be- 
tween 55,000 and 75,000 kw. 

Reduction in operating costs to result from'the use 
of this unit, have been enhanced through a revision of 
the boiler plant design: The improved economies of 
the 375 lb. per sq. in. 700 deg. F. turbine units over 
the 275 lb. per sq: in. 612 deg. F. units, with only a small 
increase in overall first cost, will yield a good return, 
especially under base load operation. This pressure 
and temperature has leeway for a maximum safe oper- 
ating temperature of 725 deg. F. 

Five-stage heating of feed water is utilized in con- 
nection with this unit. The first stage heating is pro- 
vided in the generator air coolers and the last four 
from bleeding the main unit. The boilers, condensers 
and economizers, together with their auxiliaries, have 
been selected with a view to high load operation. 

It will be recalled that when plans for the Hudson 
Avenue Station were first published, some of its pro- 
posed features were regarded as decided innovations in 
prevailing engineering practice. Two years of opera- 
tions have since demonstrated, however, that the fea- 
tures that at that time were regarded as bold were based 
on an accurate pre-vision of the requirements of the 
station as the demand for current increased. 

The switching equipment of the station, particularly, 
was regarded as embodying a distinct element of nov- 
elty. It is interesting to note that there have been no 
substantial modifications in the unusual circuit breakers 
and associated equipment. In the connections of the 
main and auxiliary power apparatus, the Stott arrange- 
ment is used, each generator feeding its own section of 


‘bus. Each generator is tied with the others through 


reactors and a synchronizing bus. Both the main and 
synchronizing busses form a complete ring and permit 
the feeding of the two adjoining sections of the main 
bus from one generator, and any other section from the 
same generator through the synchronizing bus and re- 
actors. The circuit breakers at each end of each main 
bus section are so interlocked that two generators can 
never be tied to the same section. In this way the 
interrupting duty required of the circuit breakers is 
reduced to a minimum, as only one generator can feed 
directly into a short-circuit, the current from all others 
haing limited by a high reactance. 
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Work Begun at Lock 18 and 
Upper Tallassee 


ORK OF CONVERTING the Upper Tallassee 

Dam into a major development has been begun 
by the Alabama Power Co., Birmingham, Ala., accord- 
ing to official announcement by President Thomas W. 
Martin. Upper Tallassee is familiarly known as the 
Montgomery Dam and is located on the Tallapoosa 
River 7 mi. below the Martin Dam development. Rail- 
road construction is under way, this being the first step 
in the building program which will increase the gen- 
erating capacity at Upper Tallassee. The height of the 
dam will be increased from 36 ft. to 57 ft. and its 
capacity from 8500 to an initial installed capacity of 
50,000 hp. Provision will be made to install a third 
unit of 25,000 hp. later if it is found desirable to do so. 
When the work is well under way, 1000 men will be 
employed on the job. 

Units to be installed will be the largest ever brought 
into the Southeast for a dam of such a low head, the 
announcement stated. A construction camp will be lo- 
cated between the upper and lower Tallassee dams, 
which latter project is also owned by the Alabama 
Power Co. The lower Tallassee Dam will also be eon- 


verted into a major development as soon as work on the 
upper project is completed, the same construction force 
and camp being employed for both projects. 

An interesting engineering feature of the recon- 
struction of-these two dams is that the storage capacity 
of Lake Martin—60,000,000,000 eu. ft. of water—will 
increase their primary capacity at a time when the 


Coosa River is at its lowest stage. During the low- 
water period, water from Lake Martin will be released 
through the Martin Dam turbines and this same water 
will keep the turbines of the two Tallassee dams in more 
constant operation, performing a triple service at a 
time when the big generators on the Coosa River will 
be idle, or partially so, for lack of sufficient water. 


Work has been started on the proposed $13,000,000, 
hydro-electric power development at Lock 18 on the 
Coosa River near Wetumpka, Ala., which was recently 
announced. The construction work followed imme- 
diately upon the order of the Federal Power Commis- 
sion, Washington, granting the power company a 50-yr. 
license on the site and authorizing it to install locking 
facilities. 

A great deal of the preliminary work has already 
been done. The railroad from Elmore, Ala., to the 
dam site has been completed and covers a distance of 
approximately 6 mi. The coffer dam construction is 
well under way and excavation for the spillway dam 
is being rushed preparatory to pouring concrete within 
the next two months. 

It is estimated that the development will require 
about 3 yr. to complete and will have an initial in- 
stalled capacity of 140,000 hp. with provision for in- 
stalling 70,000 hp. additional at some future time and 
giving the development an ultimate capacity of 
210,000 hp. 

The dam will raise the water of the Coosa River 93 
ft. and cause the reservoir thus created to reach the 
tail water level at Mitchell Dam 18 mi. above. It will 
increase the navigable length of the Coosa by that dis- 
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tance and with other developments will open the river 
to navigation for a distance of 65 mi. The dam will be 
1800 ft. long and with the power house will contain 
approximately 450,000 eu. yd. of concrete. The area 
of the lock reservoir will be 4800 acres. This develop- 
ment, like the one at Lock 12 and Mitchell Dam, will 
be a run-of-river project as distinguished from a stor- 
age plant, such as the Martin Dam project which has 
recently been completed as described on page 284 in 
this issue. A high tension sub-station has already 
been built at Lock 18 and is connected with a power line 
from Mitchell Dam. Transmission lines will be rapidly 
extended to South and West Alabama. 


Oil Power Will Be Discussed 
Nationally 


IL POWER WEEK will be conducted by simul- 

taneous meetings held in different parts of the 
country during the week beginning April 18, 1927, by 
the Oil Power National Conference, an organization 
sponsored by The American Society of Mechanical Engi- 
neers, American Chemical Society Local Sections, Na- 
tional Association of Stationary Engineers, National As- 
sociation of Practical Refrigerating Engineers, American 
Society of Naval Engineers and the American Petroleum 
Institute. 

The purpose of Oil Power Week is to focus general 
attention on the production of power by the use of oil. 
A eash prize of one hundred dollars, accompanied by a 
suitable certificate to be known as The Rudolph Diesel 
Award, will be made at this time. This award will be 
made for the best contribution towards the advancement 
of oil engines, either in the form of a paper presented 
at one of the meetings which are to be held throughout 
the country under the auspices of the Conference, or a 
written discussion by anyone attending any of the 
meetings. 

Manuscripts should be in the hands of the National 
Committee not later than June 1, 1927. The award 
will be announced by August 1. All communications: 
regarding this competition should be addressed to the 
chairman of the National Committee. 

Edgar J. Kates, 29 West 39th St., New York City, 
is chairman of the committee. Other members are R. P. 
Anderson, D. L. Fagnan, J. D. Jones, D. H. Killeffer, 
L. H. Morrison and L. H. Roller. 


Walworth Co. Announces Class AA 
Steel Valves 


WatwortH Co., Boston, Mass., announces that a new 
line of Class AA steel valves is now available for 400, 
600, 900 and 1350 lb. working steam pressure at 750 
deg. F. The valves are trimmed with Sigmalloy No. 
351. Sigmalloy is the name applied by Walworth (and 
registered) to valve trims and other material of special 
character used in Walworth valves and fittings. 

Walworth Co. recently issued an announcement to 
the effect that the presence of Sigmalloy indicates su- 
perior qualities of heat and corrosion resistance and 
strength which are not possessed by ordinary materials. 
Sigmalloy has been developed as the result of research 
work by metallurgical engineers, whose findings have 
made it possible for this new material to be used in 
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fields where unusually severe service conditions are 
encountered. 

Two Sigmalloy valve trims, Nos. 222 and 351, have 
been announced to date. The former is available and 
recommended for steam installations at 150 and 300 lb. 
at temperatures up to 750 deg. F. Sigmalloy No. 351 is 
now available for 400, 600, 900 and 1350-lb. valves in 
steam and oil lines at high temperatures. The Class AA 
valves, ranging as high as 1000 deg. F. in temperature 
ratings, are designed particularly for oil refinery serv- 
ice. The Sigmalloy trim is being applied to the lines 
of Walworth Sigma steel valves made of electric cast 
steel under a carefully controlled foundry technique, 
developed on the basis of X-ray studies to determine 
the causes of interior defects. Subsequent experiments 
enabled Walworth engineers to eliminate the defects 
commonly found in ordinary steel castings. 


New Load Control Board 
Installed at Newark, N. J. 


S A FURTHER means of bettering its service, the 
Public Service Corporation of New Jersey has in- 
stalled a new electric control board on the ninth floor 
of the Newark Terminal Building, for centralizing its 














VIEW IN THE DISPATCHING ROOM OF THE PUBLIC SERVICE 
CORPORATION 


load dispatching system. This control board is the 
nerve center of the system which transmits and dis- 
tributes the power generated in the company’s 10 cen- 
tral stations. 

Heretofore, the load dispatching for the North and 
Central New Jersey areas has been divided among the 
Essex, Marion and Metuchen stations. From now on, 
operations in. this field will be directed from Newark. 
Failures in transmission cables or wires, or any condi- 
tion that causes a short circuit and therefore interferes 
with continuous service, will be immediately registered 
on the control board in the Newark headquarters. A 
chief load dispatcher and three assistants on the job 
24 hr. a day, working in 8-hr. shifts, will detect the 
irregularities and by means of a private telephone sys- 
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tem, connected with all stations and substations in the 
territory, will immediately direct the work necessary to 
correct the trouble and reinstate the service. 

The control board, a view of which is shown here, 
consists of a large black board perforated by thousands 
of holes into which different colored lights have been 
set. Red lights indicate service normalcy, while green 
accompanied by white indicates trouble on the lower 
voltage lines. Amber indicates service normalcy and 
violet indicates trouble on the higher voltage lines. The 
board is about 24 ft. long and 12 ft. high. Each one of 
the 4000 lights on the board indicates the condition of 
switching apparatus in some part-of the electric terri- 
tory, so that at all times the regulation of the entire 
transmission and distribution system is controlled from 
the central load dispatching headquarters. 

In this central headquarters there are also installed 
four totalizing meters, three showing the power load 
conditions at Kearny, Essex and Marion stations, and 
the fourth the grand total of the other three. In an 
adjoining room is another board, similar to the big 
control board, but smaller, which regulates by remote 
control the automatic substations in the system..: 

Henry W. Codding, engineer of the Production 
Department of the Public Service Corporation, designed 
the automatic indicating and supervisory control system, 
while Frank J. Davis, superintendent of the Telephone 
Department, laid out the telephone system and arranged 
the telephone switchboard, co-operating with Walter 
Mangels, system operator of the Electric and Gas Com- 
pany, and engineers of the New York Telephone Com- 
pany. 


Second Chicago Power Show Attracts 
Attention 


DISPELLING ANY DOUBTS regarding the permanency 
and wide application of high pressures and high tem- 
peratures to both central station and industrial power 
plant practice, the Second Chicago Power Show with 
almost 300 exhibitors was held in the Chicago Coliseum 
from February 15 to 19, 1927. 

Although there were some notable changes of large 
equipment, including a new type single pass reversible 
flow condenser and four new boilers, the show was domi- 
nated by auxiliaries and appliances developed primarily 
to meet the changed conditions of practice brought about 
during recent years. 

New valves for 900 lb., meters, combustion control 
systems, new refractory, refractory gun and wall con- 
structions, improved stoker and pulverized coal equip- 
ment played a prominent part in the exhibit and a 
number of new centrifugal pump lines were announced. 

Speed reducers, anti-friction bearings, gears, as well 
as lubrication products and methods, held the interest 
of industrial engineers, while many exhibits of heating 
and ventilating equipment broadened the show suffi- 
ciently to interest engineers in every branch of the 
profession. 

New developments exhibited or announced, together 
with photographs of the exhibits, will be covered in 
detail in our March 15th issue, so as to give those who 
did not visit the show, an opportunity to read of it. 
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Many Big Projects in 1927 Program of 
P. G. & E. Co. 


THE NEW YEAR found Pacific Gas & Electric Co. 
construction crews busy on four big hydro-electric proj- 
ects. Surveyors were running their lines over Sierra 
slopes into the upper reaches of the Mokelumne, mark- 
ing the way for the building of a road to the site of Salt 
Springs dam; hydraulic machinery was being set in the 
foundations of Melones power-house ; a hundred miles to 
the north, in the region crossed by the old Emigrant 
Trail, workers were taking up the preliminary tasks of a 
plan for enlarging the Spaulding and Drum develop- 
ments, and far up in the Cascades, near the Modoc lava 
beds, another group of men, heavily clad against the 


- wintry cold, like their fellows to the south, were toiling 


on the facing of a new Pit River dam. 

The Salt Springs development calls for a tremendous 
construction program—a great rock-fill dam, 220 ft. 
high, or more, across the Mokelumne River, a reservoir 
of at least 50,000 acre-feet capacity, a 25-mi. water 
conduit, a 44,000-hp. generating plant at Tiger Creek, 
and greater output for Electra power house, capacity 
of which is to be raised from 26,000 hp. to 44,000. The 
job will take 4 yr. 

Work on Melones power house, which is to take 
water from the reservoir built on the Stanislaus by the 
South San Joaquin and Oakdale irrigation districts, is 
going ahead on a schedule that calls for completion on 
June 1. A 4400-ft. horseshoe tunnel, 12 ft. 3 in. high 
and as wide at the base, has been completed, but is yet 
to be concreted. 

On the Spaulding-Drum developments, Drum Canal 
is to be enlarged, the two Spaulding power plants dis- 
mantled to make way for plants of larger capacity, a 
third Spaulding plant built on the rim of Lake Spauld- 
ing and the capacity of Drum power house increased 
from 50,000 hp. to 67,000. This work is necessary to 
enable the company to make full use of the additional 
water made available by the raising of Fordyce Dam. 

In the Shasta Division, Pit 4 Dam, begun last year, 
is to be completed. When the concreting is finished the 
new reservoir will be put into service at once as an 
afterbay for Pit 3, permitting that plant to operate 
at peak at all times. Eventually Pit 4 dam will divert 
water for Pit 4 power plant, which is to be the next 
link in the company’s chain of Pit River power houses. 


Ohio Edison Co. Makes Progress at 
Mad River 


THe OnIo Epison Co. began March 15, 1926, the 
erection of a power plant at Springfield, Ohio. This 
plant is located at the confluence of Buck Creek and 
Mad River and will have an ultimate capacity of 100,000 
kw. The first unit is to consist of one 20,000-kw. Gen- 
eral Electric turbine generator and two Babcock and 
Wileox boilers. The fuel will be supplied by Taylor 
underfeed stokers and the boilers are equipped with 
economizers and air preheaters. The steam pressure is 
to be 400 lb. and the temperature 725 deg. F. The 
surface condenser is to be made by the Elliott Co. The 
plant is designed to produce a kilowatt-hour for ap- 
proximately 17,000 B.t.u. The Ohio Edison Co. serves 
Springfield and 36 other towns and villages in south- 
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western Ohio and the power from Mad River will be 
utilized in this section. The construction of the plant 
has progressed to a point where the steel work is com- 
pleted. The roof is being put on and the building is 
being enclosed. It is expected that the plant will go 
into service August 1, 1927. 


Department of Commerce Reports 
Stoker Sales for Two Years 


For THE MONTH of December, 1926, the Department 
of Commerce has compiled statistics on sales of me- 
chanical stokers from reports of 12 establishments, as 


TABLE SHOWING STOKERS SOLD, HORSEPOWER AND KINDS 
OF INSTALLATIONS 



































Seer. Mntablishes -srtmens ateno INSTALLED UNDER-- 
: ment : : 

ll Pe 5 * Fire-tube boilers ; Water-tube boilers 
; (number ) * Number *Hersepower* Number ‘Eorsepowsr: Muaber ! Horsepowor 
Tosal....: =-- : 1,361 : 546,228: 289: 39,936: 1,072: 506,292 
ats? 12 7 3 34,974 : vs $380 : 65: 33,994 
a 12 85: 27,606; 25 : 3,080 ; 60: 24,526 
. RE owed le 112: 40,780; 28: 4,347: 84: 36,433 
oe 2 127: 44,211: 31: 4,943 : 96: 39,268 
oe re : on 1% : 38,852 ; 25: 3,340 : 79: 35,512 
po ama ; 2 : 125 : 50,494 : 20: 2,954 : 105: 47,540 
FUNG. eee eet be 3 175 : 68,208 : 24: 2,740 : 151 : 65,668 
- a bn eteinel 12 Fy 29 2 48,482 : 54: 6,051 ; 75 3 42,431 
4 ~ pes hk 135 ¢ 70,065 : 22: 4,368 : 23 : 65,687 
> a ccccced (1) 12 182 $ 52,312 : 31: 3,680 : 101 : 48,632 
Pret son = ne : 53,142 3 RB: 2,055 : 713: 31,076 
ae ~ : : 36,913 : 10 : 1,338 : 62:, 35,525 
Total....: ~~ :_ 1,348 : 553,333: 263: 48,210: 1,085: 505,123 
December... 13: 108 : 47,104 ; 21: 5,895 : 87: 43,209 
Navenber...: 13: 6: 33,461: 8: 1,260: 68: 32,201 
October...,: 13: 114: 53,451 : 22 : 3,864 : 92 3 49,507 
September..: 13: 119: 36,155; uM: 7,563 : 85 : 30,592 
— eens : 13: 91: 29,865; 27: 3,880 : 64: 25,985 
oy Cercsce : te 8 14? 3 58,719 : 30: 5,075 : 117 : 53,644 
13: 128 : 44,095 : 26; 4,625 : 1@ : 39,470 
13: 122 : 55,588 : 23: 3,934 ; 99 : 51,654 
13: 120; 47,627; 23: 5,893 : 97 : 41,734 
13: 131: 71,099 ; 17: 2,446 : 114: 63,653 
13: 135 : 46,298 : 28: 4,905 : 107 : 41,393 
13: 87 ;: 27,871 : 4: 870 : 53: 27,001 
=~: 1,128: 514,279: 161: 25,395: 967: 488,884 
lz: 91 3 31,732 : 18: 1,788 : 73 3: 29,944 








(1) One estaclistment discontinued the manufacture of mechanical stokers, 


shown in the accompanying table, which also shows 
comparative statistics by months from December, 1924 
to December, 1926, inclusive. 


UnitTep Srates Civil Service Commission announces 
an open competitive examination for the position of 
Assistant Mechanical Engineer, applications for which 
must be on file at Washington, D. C., not later than 
March 7, 1927. The examination is to fill a vacancy 
in the Naval Aircraft Factory, Navy Yard, Philadelphia, 
Pa., at $2400 a year, and vacancies occurring in posi- 
tions requiring similar qualifications, at approximately 
the same rate of pay. The duties involve the testing 
of gas engines and engine accessories in an engine lab- 
oratory. Competitors will not be required to report for 
examination at any place, but will be rated on their 
education, training and experience. Full information 
and application blanks may be obtained from the United 
States Civil Service Commission, Washington, D. C., or 
the secretary of the board of U. S. civil-service exam- 
iners at the post office or customhouse in any city. 





ANNOUNCEMENT has been made that the New Eng- 
land Power Co. has arranged to acquire control of the 
Rhode Island Publie Service Co., when the latter com- 
pany’s plan to merge with the Narragansett Electric 
Lighting Co., and the United Electric Railways becomes 
effective. 
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News Notes 


THE Dampney Co. of America, Hyde Park, Boston, 
Mass., has recently opened a branch sales office in the 
Bourse Bldg., Philadelphia, in charge of .C. J. Hunter. 


INTERNATIONAL COMBUSTION ENGINEERING CorRP. an- 
nounces its removal, together with its American sub- 
sidiaries—Combustion Engineering Corp., Ladd Water 
Tube Boiler Co., and Raymond Impact Pulverizer Co., 
Ine.—to the International Combustion Building, Madi- 
son Ave., corners 35th to 36th Sts., New York City. 


Euuiott Co., Jeannette, Pa., announces that its Chi- 
cago office has been moved to 1120 Conway Bldg., 111 
W. Washington St., Chicago, Ill. It also announces the 
consolidation with this office of the Chicago office of 
the former Ridgway Dynamo & Engine Co., recently 
taken over by Elliott Co. 

In Fespruary announcement was made of the consoli- 
dation of The Swartwout Co., Cleveland, Ohio, and the 
**S-C’’ Regulator Mfg. Co., Fostoria, Ohio. E. K. 
Swartwout, president of the company bearing his name, 
continues as president of the merged company, while 
J. M. Barrett, executive head of the Fostoria company, 
becomes vice president. Headquarters of the new com- 
pany are to be in Cleveland at the factory address, 18511 
Euclid Ave. The Fostoria plant of the ‘‘S-C’’ Regula- 
tor Mfg. Co. is to be discontinued, the equipment being 
moved to the factory building of The Swartwout Co. in 
Orrville, Ohio. 


THE SUIT THAT has been pending in the District 
Court of the United States at Buffalo, brought by the 
Worthington Pump and Machinery Corporation, against 
Clark Brothers Company of Olean, New York, for in- 
fringement of the Worthington patents, Reissue No. 
13,991, granted October 12, 1915 and No. 1,341,145, 
granted May 25, 1920, on its well-known Feather valves, 
by the valves used in the compressors put out by Clark 
Brothers Company, has been decided in favor of Worth- 
ington by Judge Hazel, and a decree has been entered 
holding both patents valid -and infringed by Clark 
Brothers Company’s valves, and ordering an injunction 
and accounting against Clark Brothers Company. Un- 
der Judge Hazel’s decision, Worthington Pump and 
Machinery Corporation has the exclusive right to the 
use of strip valves which bend on a uniform curve in 
opening, even though attached to the valve seat as in 
Clark Brothers Company’s valve. 


APPLICATIONS FOR appointment to Research Graduate 
Assistantships in the Engineering Experiment Station 
of the University of Illinois, Urbana, IIl., must be re- 
ceived by Milo S. Ketchum, Director of the Experiment 
Station, before April 1, 1927. Blanks for this purpose 
will be furnished by him upon request. The University 
of Illinois maintains fourteen Research Graduate As- 
sistantships in the Engineering Experiment Station for 
each of which there is an annual stipend of $600 and 
exemption from all fees except the matriculation and 
diploma fee. These Assistantships are open to graduates 
of approved American and foreign universities and tech- 
nical schools who wish to undertake graduate study in 
engineering, physics or applied chemistry. Appoint- 
ment is made and must be accepted for two consecutive 
college vears of ten months each, at the expiration of 
which, if all requirements are met, the degree of Master 
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of Science will be conferred. Half the time of the 
assistant, approximately 900 hr. for each 10-months 
period, is spent in work for the department to which 
he is assigned, the remainder being available for grad- 
uate study. Nominations are based upon the character, 
scholastic attainments and promise of success in the line 
to which the candidate proposes to devote himself, pref- 
erence being given to those who have had some practical 
engineering experience following the completion of the 
undergraduate work. Appointments are made in the 
spring and become effective the first day of the fol- 
lowing September. Full information may be obtained 
by addressing the Director. 


BENJAMIN N. Brorpo, chief engineer of the indus- 
trial department of The Superheater Co., New York and 
Chicago, died suddenly at his home in New York on 
Feb. 10, 1927. 

Mr. Broido was known throughout this country and 
abroad as a designer of steam superheaters and heat 
exchange apparatus. He was born in Wilna, Russia, in 
January, 1879, receiving his mechanical engineering de- 
gree at Frederick’s Polytechnic, Gothen, Germany. 
From 1906 to 1912 he was connected with Ascheslebener 
Maschinenbau A. G., Aschersleben, Germany, and after- 
wards with Hannoversche Maschinenbau A. G., Han- 
over, Germany. He came to this country in 1914 and 
took a post graduate course at the City College of New 
York and at Columbia. At the end of 1917 he joined 
The Superheater Co. as designing engineer in charge of 
design and development of Elesco superheaters for sta- 
tionary boilers. 

As a member of the American Society of Mechanical 
Engineers he took an active part in steam power plant 
work, delivering many papers at various meetings of the 
society and contributing many articles to the various 
engineering magazines. He was a member of Verein 
Deutcher Ingenieure and the Engineer’s Club of Phila- 
delphia. 


INTERNATIONAL COMBUSTION ENGINEERING CoRP., 
New York, has officially announced the acquisition of 
the capital stock of the Heine Boiler Co., thus giving it 
large boiler shop facilities at St. Louis, Mo., and Phoe- 
nixville, Pa. 


PropucTION OF electric power by public utility 
power plants in the United States for the last three 
months of 1926 reached a total of 6,554,588 kw-hr. in 
October, 6,450,302 kw-hr. in November and 6,767,333 
kw-hr. in December, according to the recent report by 
the Department of the Interior. Average daily produc- 
tion of electricity for publie utility plants in December 
established a new record with an average output of 
218,300,000 kw-hr. per day, surpassing the previous 
record established in November by about 114 per cent. 
The total output for 1926 was 73,347,000,000 kw-hr., an 
inerease of about 11 per cent over the total output for 
1925. The output by the use of water power increased 
16 per cent and the output by use of fuels 9 per cent. 
The proportion of the total output produced by water 
power was 35 per cent or 1 per cent larger than in 
1925. In the production of electricity in December, 
1926, 3,835,569 short tons of coal were used, together 
with 791,956 barrels of fuel oil and 3,491,413 eu. ft. of 
natural gas. A special report will shortly be issued 
giving the annual output and fuel consumption for 1926. 
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SouTHerN CauirorniA Edison Co., among other 
things, plans expenditures totaling more than $42,000,- 
000.00 during 1927—practically a third more than the 
amount of the 1926 budget. 

Work on the Big Creek-San Joaquin development, in 
the Sierras northeast of Fresno and the third 220,000- 
volt transmission line between the power houses on this 
project and Southern California, takes a large propor- 
tion of the 1927 budget. 

Approximately $15,000,000 has been set aside for 
this work, which is more money than has ever been ex- 
pended in any previous year on this particular project. 
A new power plant, the fifth of the Big Creek-San 
Joaquin series, is to be started during the year. This 
plant will have a capacity of 112,000 hp., and is ex- 
pected to be ready for operation in the early part of 
1928. 
Work on the northern half of the 220,000-v. line, 
which is ultimately to stretch between the giant hydro 
plant in the high Sierras and Southern California, is to 
continue throughout the year; 95 miles of this line, or 
as far north as the Magunden substation, 6 mi. east of 
Bakersfield, were completed during 1926. This line is 
expected to be finished coincident with the completion 
of the fifth power house of the Big Creek-San Joaquin 
series. 


Books and Catalogs 


THE MeEcHANICAL WorLD YEARBOOK for 1927, pub- 
lished by Mechanical World, 65 King St., London, con- 
tains a number of new, as well as a number of entirely 
re-written sections of unusual interest to power plant 
engineers. A new section deals in a practical manner 
with belt conveyors. New material on air pumps is 
ineluded, as well as a table of dimensions of vertical 
boilers. The section on toothed gearing has been revised 
and rewritten and the chapter on Condensing Plant for 
Steam Turbines greatly enlarged. Revisions have also 
been effected in the section on Structural Steel Work, 
while tables of cutting speeds, extra heavy steam piping, 
and a lengthy section dealing with rails and wheels 
included. 

‘‘HigH TENSION LINE Practice,’’ by Ernest V. Pan- 
nell; first edition; 322 pages; size 6 by 9 in.; cloth; 
price $5.00, New York City. 

In this book an attempt has been made to record 
the present status of that branch of electrical engineer- 
ing which deals with the transmission of power at high 
voltages. Practice in high voltage transmission has ad- 
vanced rapidly during later years and it has been diffi- 
cult for the. literature to keep pace. 

The subject of transmission itself is one of remark- 
able interest. With our present lines operating success- 
fully at voltages of 220,000, one recalls with amusement 
the claim made by eminent electrical engineers in 1897 
that at 40,000 v. or so the electric current would escape 
from the wire. Harris Ryan, however, did not believe 
this and set out to disprove it, and he did. Voltages 
rose steadily to our present-day maximum of 220,000 
and still there seems to be no particular difficulty in 
keeping the current on the wires. 

Mr. Pannell in this book presents his subject in a 
practical manner and has collected a great amount of 
data on transmission line construction that should be 
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of value to the designing engineer. His chapter on 
conductors is of particular interest, opening with a de- 
tailed discussion of the materials of which conductors 
are made and the manufacture of conductors. This is 
followed by a discussion on the properties of conductors 
and a consideration of their selection for transmission 
purposes, - 

The book is one, however, which deals essentially 
with the mechanical design. No attempt is made to 
treat of the electrical design or of electrical problems 
except for such brief references as are necessary to ex- 
plain certain elements of the mechanical design. Special 
attention has been devoted to such matters as modern 
tendencies towards high strength conductors of com- 
posite design, heavy duty insulators, steel tower design, 
the construction of long crossings and construction 
costs. The book should be of interest to anyone having 
to do with the design and construction of transmission 
lines. 

‘*ELEcTRIC SERVICE DISTRIBUTION SysTEMs,’’ by 
Harry Barnes Gear and Paul Francis Williams; third 
edition; 486 pages; size 514 by 814; cloth; price, $5.50, 
New York City. 

During the past 10 yr. the use of electricity for 
light, power and transportation has increased tremen- 
dously. As a consequence, the importance of distribu- 
tion systems has increased proportionally and an up-to- 
date book on the subject is welcome. 

In this, its third edition, this book presents a com- 
plete discussion of all phases of electric distribution. 
Opening with a general discussion of various systems of 
distribution, it treats progressively substations, voltage 
regulation, transformers, secondary distribution, pro- 
tective apparatus, overhead construction, underground 
construction, distribution economics and properties of 
conductors. 

Owing to the great increase in loads on secondary 
distribution systems, the chapter covering this phase of 
distribution has been entirely revised and brought up to 
date. The chapter on underground cables and cable in- 
stallation also has undergone a thorough reconsidera- 
tion. 

Two chapters have been included for convenient ref- 
erence at the close of the book, in which are compiled 
such tables as are likely to be needed by the distribu- 
tion engineer, together with a brief outline of the laws 
of electric circuits. The treatment is based upon the 
assumption of a general knowledge of electrical theory, 
such as is possessed by the more advanced students of 
engineering and by men in practical engineering dis- 
tribution work. 

Much of the subject matter.of the book is, however, 
of such a nature as to be easily grasped by practical 
men who have not had a full theoretical training. The 
subject matter has been treated entirely from the 
American point of view, as the book is intended for 
American engineers: European methods differ so much 
from those followed in America that the authors did 
not feel that their consideration would be of especial 
value. 

AMERICAN Brown Boveri Execrric Corp., New York 
City, in descriptive circular No. 100, which has just been 
issued, describes and illustrates attractively many types 
of its steam turbo-generators. Applications of these 
turbines to stationary plants and to marine work are 
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discussed, followed by several pages dealing with the 
design, construction and operation of American Brown 
Boveri turbines and generators. These turbines are 
normally of the combined type, the intermediate and 
low pressure parts being designed on the reaction prin- 
ciple and preceded by one or more high-pressure im- 
pulse stages; turbines of the pure reaction type are also 
supplied. Owing to variations in conditions, the com- 
pany has developed a number of different types of these 
turbines. These units include machines designed to 
operate at pressures up to 1440 lb. per square inch and 
temperatures up to 840 deg. F. The bulletin contains 
photographs of interesting installations and photographs 
of the construction model of the 160,000-kw. unit de- 
signed for Hell Gate Station. 

BETHLEHEM STEEL Co., Bethlehem, Pa., in a 160- 
page catalog, describes mine and industrial track equip- 
ment, small tools, drill steel and charcoal iron boiler 
tubes. 

YARNALL-WarinG Co., Philadelphia, Pa., in a new 
4-page folder, describes the new type C Yarway seat- 
less blowoff valve designed for pressures up to 900 Ib. 
It differs from other valves in the Yarway line by hav- 
ing the lower packing set deeper in the body inlet, with 
a correspondingly longer plunger, thus protecting the 
packing from the direct flow. 

Hitus-McCanna Co., Chicago, Ill., in a new bulletin 
entitled ‘‘ Hills-MeCanna Power Plant Equipment.’’ dis- 
cusses and illustrates in some detail its forced feed lu- 
briecators for all types of mechanical equipment. In 
addition, the catalog describes Hills-McCanna chemical 
proportioning pumps designed to measure accurately 
‘the delivery of reagents in chemical processes. 

THE LATEST EDITION of the Weather Vein, published 
by Carrier Engineering Corp., Newark, N. J., contains 
an interesting account of the career of Adolph Zukor, 
head of the organization which has just completed the 
new Paramount Theater, New York City, which has 
been completely supplied with Carrier air-conditioning 
equipment. 

CiiMaAx ENGINEERING Co., Clinton, Ia., has issued 
two new bulletins describing the application of Climax 
Trustworthy engines to various types of equipment. 
Bulletin K describes power units for driving sand 
pumps and rock crushers, while Bulletin O covers the 
use of power units for portable saw mills. The bulletins 
contain tables showing power requirements for each in- 
dustry with a list of engine models which apply to each 
set of conditions. Copies will be sent upon request. 

Epce Moor Iron Co., Edge Moor, Dela., is distribut- 
ing an interesting booklet containing a discussion by 
A. D. Flower, one of the engineers of this company, 
entitled ‘‘Practical Suggestions on Better Boiler Room 
Practice for Sugar Mills.’’ A discussion is given of the 
principal losses in sugar mill power operation, together 
with suggestions for their elimination. Computations 
of these losses are of considerable value, together with 
several diagrams. A number of copies are available 
without cost to those interested and will be sent by the 
company upon request. 

IN ITS LATEST CATALOG of Tycos Instruments for 
Steam Power Plants, Taylor Instrument Companies, 
Rochester, N. Y., describes and illustrates its various 
types of industrial thermometers of both standard and 
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recording types, also recording temperature and pressure 
gages, recording pyrometers and temperature regulators. 
An interesting feature of the catalog is the index 
arranged to show proper selection of instruments for 
specific applications. Tables of dimensions and price 
lists for each type of instrument are given. 


IN A WELL-ILLUSTRATED 40-page catalog, the Coch- 
rane Corp., Philadelphia, Pa., presents a line of back- 
pressure valves distinguished by the use of a number 
of small disks in each valve instead of one large disk. 
These allow the back pressure to be changed, they can 
be used as atmospheric relief valves, and in similar con- 
structions are also used in a flow valve. Another appli- 
eation of this multi-port idea is as a steam check valve 
used in bleeder connections of extraction turbines. 


THe Brown InstruMENT Co., Philadelphia, Pa., in 
an attractively illustrated 62-page catalog No. 30, de- 
scribes its new electric flow meter which operates on the 
induetanee bridge principle and also calls attention to 
the electric liquid level recorder, electric boiler, water 
level gage and the general line of Brown instruments. 
Copies of this new catalog will be supplied to all legiti- 
mate users on request. ‘ 

GENERAL EvEectric Co., Schenectady, New York, in 
Bulletin G EA-578, describes Type D mechanical drive 
turbines. These are of the impulse type, pressure com- 
pounded when arranged with more than one stage and 
velocity compounded in each stage by using two rows 
of revolving buckets. They are available in capacities 
of 5 to 700 hp. at speeds from 1000 to 5000 r.p.m. and 
can be arranged for all ordinary steam conditions. 


IN ITS LATEST CATALOGUE, No. 932, C. J. Tagliabue Mfg. 
Co., Brooklyn, N. Y., describes its new Tag-Mono-Duplex 
Recorder for the automatic analysis of flue gases and 
the like, providing visible indications of the percentages 
of CO, and CO, with permanent chart records of both. 
On this instrument two pointers are used—a red one 
and a black one. When the black pointer covers the red, 
there are no unburned gases passing up the chimney. 
When, for any reason at all, unburned gases appear in 
the flue gases, the red pointer immediately shows, and 
can be seen from a distance of 50 ft. or more. The dial is 
illuminated, a central alkali supply tank, designed to 
serve as many as eight recorders, is provided, and glass 
parts and rubber tubes have been eliminated except for 
the simple directing valve. The bulletin shows how a 
reading of CO, does not always indicate the combustion 
conditions correctly unless combined with the corre- 
sponding CO record. 

A NEW SECTION of the Standards of the American 
Institute of Electrical Engineers, No. 33, is now avail- 
able in final approved form. This section was adopted 
December 10, 1926, and is to become effective April 1, 
1927. These Standards apply to the following kinds of 
indicating electrical instruments for direct current and 
alternating current: ammeters, voltmeters, wattmeters, 
reactive volt ampere meters, frequency meters, power 
factor, reactive factor, phase angle meters and synchro- 
scopes. They are not, however, intended to apply to 
indicating instruments provided with arrangements for 
curve drawing, contact making, ete. Copies may be 
obtained from the American Institute of Electrical En- 
gineers, 33 West 39th Street, New York, N. Y., at a 
price of 30 cents each. 
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A Trustworthy Criterion of Value 


In the early days when men brought 
their goods to a common market to barter 
what they had for what they needed, they 
learned to trust the character of the trader 
rather than the appearance of his mer- 
chandise. 


Today as then the character of the seller 
is the safest criterion of the value of the 
thing for sale. Glossy paint, high polish, 
or staunch-looking design, may cover a 
multitude of faults, weaknesses, cheap ma- 
terials or poor construction. 


The dependable test of quality in power 
plant equipment is: who makes it, who 
says it is good, who stands behind it. 


It is the duty of an engineer to keep his 
plant operating and to keep it operating 
economically. His value to the field of 
power is proportionate to his ability to pro- 
duce results, and he is able to do it only 
as his equipment generates and delivers 
efficiently. 

It is vital, therefore, that he should buy 
only such equipment as can be depended 
on. He cannot afford to be content with 
anything short of maximum performance. 


How can he be sure of getting such 
equipment? By testing it in advance? 
That is seldom possible or practical. By 
experience with it? That may be costly 
and unnecessary. 


The answer is: by purchasing adver- 


tised, trade-marked equipment, because ad- 
vertising is the great, modern, informa- 
tive and protective agent of the buyer. 


In these days of rapid and extensive bus- 
iness operations it is not often possible to 
know personally the character of the men 
or organizations whose products we buy. 
But we can know their character through 
their advertising provided that their adver- 
tising appears in a responsible medium, a 
publication which is as careful of the kind 
of advertising it accepts as you are of the 
kind of persons you admit into your home 
or club. Advertising in such a publication 
is the honest expression of a responsible 
seller. 


In these pages you will find advertise- 
ments of firms that make every kind of 
machinery, equipment and supplies re- 
quired for modern power plants. Their 
products are of tested and proved value. 
They are admitted here because they may 
be trusted to serve you. 


The business day is too short, the de- 
mands upon every power plant man are too 
exacting, his responsibilities are too great, 
to investigate the claims of unknown man- 
ufacturers or to risk using an unproved 
product of even minor importance. 


It is for your assistance, convenience and 
protection that the carefully prepared ad- 
vertisements of reliable manufacturers are 
printed here. 











POWER PLANT 
ENGINEERING 


Mareh 1, 1927 








Machinery, Equipment and Supplies Used In 
The Production and Transmission of Power 


Under the heading of each product listed will be found the names of the manufac- 
turers of that product. The index to advertisers, next to the back cover, gives 
the page numbers on which the manufacturers’ descriptive advertisements appear. 








AIR COMPRESSORS. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 

Bethlehem Steel Co., Inc., Beth- 
lehem, Pa. 

Binks Spray Equipment Co., 
Chicago, Ill. 

De Laval Steam Turbirie Co., 
Trenton, N. J. 

Gardner Governor Co., The, 
Quincy, Ill. 

Ingersoll-Rand Co., New York. 

Murray Iron Works Co., Bur- 
lington, Iowa. 

Worthington Pump & Mach. 
Corp., New York. 

Yeomans Bros. Co., Chicago. 

AIR WASHERS. 

Badger & Sons Co., E. B., Bos- 
ton, Mass. 

Buffalo Forge Co., Buffalo. 


ALARMS, HIGH AND LOW 
ATER 


Hills-McCanna Co., Chicago. 

Huyette Co., Inc., The Paul B., 
Philadelphia, Pa. 

Northern Equipment Co., Erie. 

Reliance Gauge Column Co., 
Cleveland, Ohio. 

Wright-Austin Co., Detroit. 


ANTI-CORROSIVE COATINGS 
Dampney Co, of America, Eos- 
ton. 


a a COMBUS- 
Brady Conveyors Corp., Chi- 
a 


cago. 
Engineering Co., Hol- 

land, Mich, 

Detrick Co., M. H., Chicago. 

Girtanner Eng. Corp., N. Y. 

Green Fire Brick Co., A. P., 
Mexico, Mo. 

Harbison - Walker’ Refractories 
Co., Pittsburgh, . 

Hofft Co., The M. A., Indian- 
apolis, Ind. 

Liptak Fire Brick Arch Co., 
Mexico, Mo. 

sere — Henry Co., Troy, 


Obermayer Co., The S., Chicago. 

Plibrico Jointless Firebrick Co., 
Chicago, Ill. 

Queen's Run Refractories Co., 
Inc., Lock Haven, Pa, 

Guighy Furnace Spec. Co., New 


ork, 
Walsh Fire Clay Products Co., 
St. Louis, Mo. 
ASH BIN GATES AND DOORS. 
Allen-Sherman-Hoff Co., The, 
Philadelphia, Pa, 
Conveyors Corp. of America, 
Chicago. 
Frederick & Steel Co., 
Frederick, Md. 
Girtanner Eng. Corp., N. Y. 
ASH HANDLING SYSTEMS. 
Allen-Sherman-Hoff Co., The, 
Philadelphia, Pa. 
Brady Conveyors Corp., Chi- 


cago. 
Conveyors Corp. of America, 
hicago. 
Detrick Co., M. H., Chicago. 
Frederick Iran & Steel Co., 
Frederick, Md, 
Girtanner Eng. Corp., N, Y¥. 
Link-Belt Co., Chicago, Ill. 
Stearns Conveyor Co., Cleveland. 
Stephens-Adamson Mfg. Co., 
Aurora, Il. 
Webster Mfg. Co., The, Chicago. 
ASH TANKS. 
Brady Conveyors Corp., Chicago. 
Conveyors Corp. of America, 
Chicago. 
BABBITT METAL.. 
Magnolia Metal Co., New York. 
BAROMETERS. 
Taylor Instrument Co’s, Roches- 
ter, N. Y. 
BEARING METAL. 
Magnolia Metal Co., New York. 
BEARINGS, ROLLER. 
Timken Roller Bearing Co., The, 
Canton, Ohio. 
“BELT CONVEYORS. 
Stearns Conveyor Co., Cleveland. 
Stephens-Adamson Mfg. Co., 
Aurora, Ill. . 


Webster Mfg. Co., The, Chicago. 


BELT DRESSING. 


Dixon Crucible Co., Jos., Jersey 


City, N. J. 

Standard Oil (Indiana), 
Chicago, 

Stephenson Mfg. Co., Albany. 


BELTING. 


Crandall Pkg. Co., Palmyra, 
| ee 


Goodyear .Tire & Rubber Co., 
Inc., Akron, O. 

Quaker City Rubber Co., Phila- 
delphia, Pa, 

United States Rubber Co., New 
York, N. Y. 


BELTING, SILENT CHAIN 


Link-Belt Co., Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 


ented FAN AND _ FUR- 


Air Preheater Corp., The, New 
York. 


Carling Turbine Blower Co., 
Worcester, Mass. 

Coppus Engineering Corp., Wor- 
cester, Mass. 

De Laval Steam Turbine Co., 
Trenton, . J 

Ingersoll-Rand Co., New York. 


BOILER COMPOUND FEEDERS. 
Hills-McCanna Co., Chicago, Ill. 
BOILER ENGINEERS. 
Boiler Engrg. Co., Newark, N. J. 


BOILER FEEDWATER PURIFY- 
ING APPARATUS. 

Griscom-Russell Co., New York. 

Paige & Jones Chem. Co., New 


or 
Permutit Co., The, New York. 
Scaife & Sons Co., Wm. 
Oakmont, Pa. 
BOILER FRONTS. 
McLeod & Henry Co., Troy, 
N. Y. 
BOILER MOUNTINGS. 
Lunkenheimer Co., Cincinnati. 
BOILER SETTING CEMENT. 
Botfield Refractories Co., Phila- 
delphia, Pa. 
Green Fire Brick Co. A. P., 
Mexico, Mo. 
Harbison - Walker Refractories 
Co., Pittsburgh, Pa, 
Huyette Co., Inc., The Paul B., 
Philadelphia, a. 
Insulating Products Corp., New 


ork, N. Y. 
Obermayer Co., The S., Chicago. 
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Terry Steam Turbine Co., The, 
Hartford, Conn. 

Wing Mfg. Co, L J., New 
York, 


BLOWERS. FORCED DRAFT. 


McClave-Brooks Co., Scranton. 
Sturtevant Co., B. F., Boston. 


BLOWERS, PORTABLE. 


Clements Mfg. Co., Chicago, Ill. 
Sturtevant Co., B. F., Boston. 


BLOWERS, PRESSURE. 


Carling Turbine Blower Co., 
Worcester, Mass. 


BLOWERS, PULVERIZED COAL. 


Buffalo Forge Co., Buffalo. 


BLOWERS, STEAM. 


Schutte & Koerting Co., Phila- 
delphia, Pa, 


BLOWERS, TUBE. 


Diamond Power Spec. Corp., 
Detroit, Mich. 

Marion Mach. Fdry. & Supply 
Co., Marion, Ind. 

Sherwood Mfg. Co., Buffalo. 

Vulcan Soot Cleaner Co., Du 
Bois, Pa. 

Webster, Howard J., Philadel- 
phia, Pa. 


BLOWERS, TURBINE 


Carling Turbine Blower Co., 
Worcester, Mass. 

Moore Steam Turbine Corp., 
Wellsville, N. Y. 

Wing Mfg. Co, lL J., New 


ork, 
BOILER BAFFLES 


Boiler Engrg. Co., Newark, N. J. 
Engineer Co., The, New York. 
McLeod & Henry Co., Troy, 


Quigley “Furnace Spec. . Co., 
New York. 


BOILER CAP CLEANERS. 


Lagenda Mfg. Co., Springfield, 
Ohio. 


BOILER COATINGS 


Dampney Co. of America, Bos- 


ton. 
BOILER 


MPOUNDS. 
Botfield ‘Refractories Co., Phila- 
delphia, Pa, : 


Dearborn Chemical Co., Chicago. ° 


Hawk-Eye Compound Co., Blue 
Island, Il. 
McLeod & Henry Co., Troy, 


N. 5 
Paige & Jones Chem. Co., New 
York. 


Plibrico Jointless Firebrick Co., 
Chicag 


a 


Inc., Lock Haven, 
Quigley Furnace Spec. Co., New 


York, 
Walsh Fire Clay Products Co., 
St. Louis, Mo. 


BOILER SETTINGS. 
Botfield Refractories Co., Phila- 
delphia, Pa, 
Brick Co. A. P., 
Mexico, Mo. 
Harbison - Walker Refractories 
Co., Pittsburgh, Pa. 
McLeod & Henry Co., Troy, 


Obermayer Co., The S., Chicago. 

Plibrico Jointless Firebrick . 
Chicago, Ill. 

Queen’s Run Refractories Co., 
Inc., Lock Haven, Pa, 

ay, Furnace Spec. Co., New 


ork, 
Walsh Fire Clay Products Co., 
St. Louis, Mo. 
Howard J., Philadel- 
phia, Pa. 


BOILER TUBE CLEANERS, 
General Specialty Co., 
uffalo, N. Y. 
—— Mfg. Co., Springfield, 


0. 
Liberty Mfg. Co., Pittsburgh. 
Pierce Co., The Wm, B., Buf- 
falo, N. Y. 
Roto Co., The, Hartford, Conn. 
Sherwood Mfg. Co., Buffalo. 
BOILER TUBES, 
Babcock & Wilcox Tube Co., 
The, Beaver Falls, Pa. 
Murray Iron Works Co., Bur- 
lington, Iowa, . 
Scully Steel & Iron Co., Chi- 
cago. 
BOILER WALL COATINGS. 
Botfield Refractories Co., Phila- 


elphia, Pa, 
Insulating Products Corp., New 
York, N. Y. 
BOILERS, 
Babcock & Wilcox Co. New 
t+) 


r 
Badenhausen Corp., Cornwells 
Heigh Pa. 


Bigelow Co., The, New Haven. 

Brownell Co., The, Dayton, O. 

Casey-Hedges Co., The, Chatta- 
nooga, Tenn. 


Edge Moor Iron Co., Edge Moor, 


e 

Erie City Iron Wks., Erie. 

Heine Boiler Co., St. Louis. 

Kingsford Fdry. & Mach. Co., 
Oswego, N. Y. 

Murray Iron Works Co., Bur- 
lington, Iowa. 

a Boiler Co., Spring- 
eld, . 

Union Iron Works, Erie, Pa. 

Vogt Mach. Co., Henry, Louis- 
ville, Ky. 

Webster, Howard J., Philadel- 


phia, Pa, 
Wickes Boiler Co., The, Sagi- 
naw, Mich. 


BOOKS AND SCHOOLS, 
Audel & Co., Theo., New York. 
Hays Institute, The, Chicago, Ill. 
McGraw-Hill Book Co., Inc., 
New York, N. Y. ~- 


BREECHINGS, 
Connery & Co., Inc., Philadel- 
phia. 


BRUSHES, DYNAMO & MOTOR. 
Dixon Crucible Co., Jos., Jersey 


y, N. ° 


BRUSHES, GRAPHITE. 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 


BRUSHES, WIRE, 
Pilley Pkg. & Flue Brush Mfg. 
Co., St. Louis, Mo, 


BUCKET ELEVATORS. 
Brady Conveyors Corp., Chicago. 
Link-Belt Co., Chicago, Ill. 
Webster Mfg. Co., The, Chicago. 


BUCKETS, CLAM SHELL. 
Orton Crane & Shovel Co., Chi- 
ca, 


BUCKETS, COAL HANDLING. 
Orton Crane & Shovel Co., Chi- 
cago. 
CARRIERS, PIVOTED BUCKET. 
Webster Mfg. Co., The, Chi- 
cago. 


CASTINGS, °. 
Erie City Iron Works, Erie, Pa. 
Fuller-Lehigh Co., Fullerton, 


Pa. 

Girtanner Eng. Corp., N. Y. 

Hills-McCanna Co., Chicago, IIl. 

Neemes Fadry., Inc., Troy, N. Y. 

CEMENT, FURNACE, 

Botfield Refractories Co., Phila- 
delphia, Pa. 

Green Fire Brick Co, A. P., 
Mexico, Mo. 

Harbison - Walker Refractories 
Co., Pittsburgh, a. 

Insulating Products Corp., New 

ork, N. Y. 
McLeod & Henry Co., Troy, 


Obermayer Co., The S., Chicago. 

Plibrico Jointless Firebrick Co., 
Chicago, Ill. 

Queen’s Run Refractories Co., 
Lock Haven, Pa. 

Quigley Furnace Spec. Co., New 


Yor! 
Walsh Fire Clay Products Co., 
St. Louis, Mo. 
cane HIGH TEMPERA- 


Botfield Refractories Co., Phila- 
delphi a. 


elp 
Harbison - Walker Refractories 
Co., Pittsburgh, Pa. 
dad & Henry Co., Troy, 


Obermayer Co., The S., Chicago. 

Plibrico Jointless Firebrick Co., 
Chicago, Ill, 

Quigley Furnace Spec. Co., New 


or! 
Walsh Fire Clay Products Co., 
St. Louis, Mo. 
CEMENT GUNS. 
Cement - Gun Co., Inc., The, 
Allentown, Pa. . 
CEMENT, IRON. 
Smooth-On Mfg. Co., Jersey 
City, N. J. 
CEMENTS, INSULATING. 
Insulating Products Corp., New 
York, N. Y. 





